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The Universal Glass Working Lathe here 
illustrated is the finest lathe yet made. 


All the features glass blowers require 
are included in its specification. 


May we send you details of this and our full range of lathes and equipment? 


The Heathway Machinery Co Ltd 


UXBRIDGE ROAD, HILLINGDON, MIDDLESEX. Uxbridge 6345/6 


Agents in the U.S.A. and France 
Richoux Co. Inc , 1133 Broadway, New York 10, N.Y 
Ets. L. Richoux, 22 Cité Trévise, Paris 9%¢ 


? 

ae 

Vo}. 2s. 6d. 

‘ 

4 

‘ 
eon ~ 


OXXVi NATURE April 29, 1961 


SILICONE FLUIDS and LUBRICANTS 


Outstanding contributions to racuum technology! 


SILICONE FLUIDS 
For use with high vacuum 
diffusion pumps 

Silicone 702 and the new 704 
fluids, in addition to having 
superior properties for rapidly 
producing vacua better than 5 
10° and &. 10°" torr, do not 
decompose on exposure to air or 
moisture at operating tempera- 
tures, and are therefore ideal for 
all high vacuum systems which are 
frequently opened to atmosphere. 
In addition these fluids do not 
foul the interior surfaces of 
pumps even after months of 
continuous operation. 


SILICONE VACUUM GREASES 


Silicone greases have a very high 
film strength therefore 
effectively seal and lubricate 
stopcocks and other ground glass 
joints in vacuum systems operat- 
ing at pressures less than 5. 10° 
torr. They are heat-stable, non- 
volatile, chemically inert and 
corrosion resistant. sa 


EDWARDS HIGH VACUUM LTD ENGLAND 


two tmportant 
Factors to consider 
when ordering 
research 
biochemicals 


Nutritional 
Biochemicals 
Of course quality of product is still the prime factor. And Corporation 


N.B.Co. is world famous for its complete stocks of the finest 27010 Miles Avenue * Cleveland 28. Ohio 


quality and purest biochemicals. But time and money are ... 


very important, too. Being able to deliver your biochemicals Send for our free February, ayo 


1961 Catalog containing over 
2600 items. Fill out coupon 
and mail today for your copy | 


almost instantly and at economical prices have made 
N.B.Co. the world’s number one Research Biochemicals 
House. Our stocks include Amino Acids « Peptides *« Nucleo- 
proteins, Purines, Pyrimidines ¢ Vitamins ¢ Enzymes- 
Crystalline, Purified * Growth Factors * Steroid Hormones *® ! City......... 


Miscellaneous Biochemicals. 
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THE BARNET VENTILATOR 


WATSON 


The Barnet Ventilator is a portable automatic respirator used in the 
operating theatre for controlled ventilation during anaesthesia. 

It may be time cycled where the patient is completely relaxed, or 
patient cycled where spontaneous respiration is retained. 

Lung ventilation is achieved by alternation of positive-atmospheric 
or positive-negative pressures. The Barnet Ventilator provides 
simple control and direct indication of inspiratory time, expiratory 
time, respiratory rate and tidal volume. 

The equipment can also be used in the recovery room or in 
medical wards for long term controlled ventilation where 

treatment of respiratory insufficiency is necessary. 

The portable weight of the Barnet Ventilator is approximately 56 Ib. 
It employs a transistorised control circuit and operates from a 
built-in low voltage battery, allowing 20 hours continuous 

use before re-charging. 


W. WATSON & SONS LIMITED - BARNET + HERTS 
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ROTARY 
PISTON PUMPS 


TYPE G.R.S. (Single Stage) TYPE G.R.D. (Double Stage) 


These highly efficient pumps are made in capacities of 2, 4, 8 and 12 ¢.f.min. in the 
single stage with ultimates better than 0.005 mm. of Hg. In the double stage type 
capacities of 2, 4, and 6 c.f.min. with ultimates better than 0.0005 m.m. Hg. are 


available, Gas ballast is standard on all pumps. 


FULL DETAILS 
ON REQUEST A Subsidiary of General Engineering Co., (Radcliffe) Ltd. 


PIONEER MILL - RADCLIFFE - LANCS Tel: RADcliffe 3041-2 


LTD. 
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It’s What’s Inside 
That Counts! 


Packard Auto-Gamma 
Spectrometer 
Systems 


Series 410A Auto 
Inside Packard's Series 410A Auto-Gamma Spectrometer Gamma Spectrometer 
it’s all solid-state electronics. Fully transistorized—there’s 
not a single hot filament electron tube to cause heat and 
reliability problems. Unique expander-amplifier 
circuitry and magnetic amplifier voltage regulation 
insure that narrow ‘“‘windows’’ are maintained 
with maximum stability. In the wide mode of operation, 
windows of any width may be examined. Of course, 
integral operation capability is also included. 


The Series 410A is available for manual operation 
or as a part of a complete Auto-Gamma System 
an automated unit capable of handling, unattended, up 
to 100 samples. The patented* automatic sample changer 
with its center well and peripheral sample rack insures 
constant geometry and therefore constant background. 
Packard Auto-Gamma Systems are generally supplied 
with either 2” x 2” or 3” x 3” crystal well'detectors for either —_—"#*#e! 423 Well-Type 
manual or fully automatic operation. a tas 
If you are counting I"*', Co"’, Na“ or any other 
gamma emitter, you should find out ‘‘what’s inside”’ Posen Me. 2.92471 
Packard's transistorized Auto-Gamma Systems that 
make them count so well . . . so reliably. 
Write in for Bulletin 400 


Tri-Carb Liquid Scintillation Spectrometers + Auto-Gamma Spectrometers 
Scalers Ratemeters Small Animal Counters Fiow Detectors 


Instrument Company, Inc. 


P.O.BOX 428-P,LAGRANGE, ILLINOIS, U.S.A. 


CHICAGO + ALBUQUERQUE + ATLANTA~ BOSTON « LOS ANGELES + NEW YORK + PHILADELPHIA + PITTSBURGH 
SAN FRANCISCO + WASHINGTON, 0.C.+ ZURICH + PARIS 
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Parahydroxybenzoates, Gallates, Aromatic Glycol Ethers 


The well-known 


and reliable neutral 


preservatives, 


NIPAGIN NIPASOL 
NIPABENZYL 
WIPA ESTER COMBINATION 82121 
NIPACOMBIN - PROGALLIN 
NIPANOX - NIPANTIOX 
PROPYLENE-PHENOXETOL 
PHENOXETOL 


antiseptics, 
antioxidants for all 
scientific and 


industrial purposes 


PROMPT PERSONAL SERVICE 
ALWAYS AT YOUR DISPOSAL 


NIPA LABORATORIES LIMITED 
TREFOREST INDUSTRIAL ESTATE - PONTYPRIDD GLAM - Telephone: Treforest 2/ 28/9 
Sole Distributors for the U.K.: P. SAMUELSON & CO., LTD., ROMAN WALL HOUSE, 1, CRUTCHED FRIARS, LONDON, E.C.3. Tel.: Royo! 2/17/8 


GLASS 


All Glass Requirements for Scientific 
Instrument Manufacturers and 
Research Workers 


SHEET & PLATE-GLASS—cut and 
ground to exact dimensions. 


LENSES, PRISMS & FLATS—to any 
standard of accuracy. 


MIRRORS—back silvered and front 


surface aluminised, etc. 


BLOOMING of optical! components. 


A compact sodium light source, eminently 
suitable for most laboratory purposes. 


RAYNER 


160 NEW BOND STREET, LONDON, W.1 
Mayfair 0128 


Cc. J. WHILEMS, LTD. 
ILFORD OPTICAL WORKS 
FOREST ROAD, BARKINGSIDE, 
ESSEX 


Telephone : HAinault 5454-5 
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GRINDING, MIXING 
in our uniquee AGATE MACHINES 


@ NO CONTAMINATION 
@ SAVES TIME 
@ SAVES MONEY 


For use with Electron Microscopy, Infra-red 
Spectroscopy, X-ray Diffraction Studies, Powder 
Metallurgy; also applications in Biochemistry, 
Agnicultural and Horticultural Research and 
Preparation of Research Materials 


Also for Production, in mines and 


long-established makers. of 

DIAMOND METAL BONQED SAWS, GRINDING 

WHEELS and CORE DRILLS made to any 
equired dimensions and uses 


MULTIPLE 


IN TONS TO MILLIGRAMS 
IN MESHES TO MICRONS 


CONTINUOUS 
CONE-GRINDER 


i 


MECHANICAI 
MORTAR MACHINE 


MICRO-MILL 


Over a century of stonecutting experience 


AGATE & GENERAL STONECUTTERS LTD. 


25 HATTON GARDEN, LONDON, E.C.1, 


ENGLAND 


Phone: EDGware 2558 


(PATENTS PENDING) 


Meteorological and Scientific 
Instruments 


There is a 
century of rich 
experience 
behind the 
manufacture 
of every 
“Hezzanith” 
instrument 


Catalogues are available on request (N.A1.) 


Heath, Hicks & Perken (Thermometers) 
Limited 
New Eltham, London, S.E.9 


Phone: ELTHAM 3836 Grams: “OPTIMUS” Souphone, London 


OPTICAL FILTERS 


* Interference Filters 
* Crystalline Materials 


* Optical Components 
particularly for the 
infra-red 


BARR & STROUD LTD. 


ANNIESLAND 
GLASGOW, W.3 
London Office: | Pall Mall East, S.W.|I 
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unique two wire 
ElectriK Tel-O-Set or. | 
systems for 
all processes... 
without field 
power supply... 
without shielded cables 


TRANSMITTER VALVE OPERATOR 


This outstanding Honeywell development offers 
virtually every industry the benefits of 
automatic process control using miniature 
instrumentation. ElectriK Tel-O-Set systems use 
4-20 milliamps D.C. transmission along a pair of 
wires that also carry the 42 volt D.C. supply. 
Among the many advantages are 
* two-wire link between field mounted devices 
and control room saves installation time 


* elimination of external power at field mounted 
transmitter reduces initial capital outlay 
4 * D.C. transmission eliminates shielding 


WRITE OR SEND THE COUPON TODAY to 
Honeywell Controls Limited, 


Greenford, Middlesex. Waxlow 2333 


. cuts installation costs. 


Fully integrated ElectriK Tel-O-Set systems can 

be constructed simply from a wide range of units I am interested in using ElectriK Tel-O-Set Systems 
to perform any process control function— for 

T (state process, 

up to three-m de control. They represent 


| 
| 
| 
| 
| 

the greatest advance yet in industrial | 
| 
| 
| 
| 
| 
| 


Please send me Specification Sheets 


strumentatior 
instrur Name 


Position 


Address 


Honeywell 


Since 1665 


N 


Sales Offices in the principal towns and cities 
in the United Kingdom and throughout the world. 


| 

| 

| 

| 

| 

| 
Company | 
| 

| 

| 

| 


Fe: 
j } 
; 
‘ 
% 
> wo 3 
: 
i 
A. 
| 
| 
| 


NATURE 


APRIL 


SATURDAY, 29, 


1961 


CONTENTS 


PHYSICS IN GRAMMAR SCHOOLS 377 


PRELUDE TO SOCIOLOGY Prof. L. S. Hearnashaw 


ELASTIC SHELLS. By Dr. J. W. Craggs 379 
CELLULOSE PuLP FROM Woop. By Dr. Julius Grant 380) 
HeETEROMETRY. By Dr. D. T. Lewis 380 
(ARCHEOLOGY IN By Peter J. Parr . sl 
THe ANATOMY OF Manacement. By F. J. Willett. 382 
PERRESTRIAL CRUSTACEANS. By Dr. M. Sheppard 382 
FOUNDATIONS OF QuaNTUM THEORY AND COMPLEMENTARITY By Prof. L 

COMETS AND THE FoRMATION OF BrocHEMICAL COMPOUNDS ON THE PRIMITIVE 

Kartu. By Prof. Oro . 389 


(ORITU ARIES 
Lorp STorrorpd, K.B.E., F.R.S. By Prof. G. A. G. Mitchell, 391 
Miss F. Bettamy. By Prof. H. H. Plaskett, F.R US. . 


NEWS AND VIEWS 


MALNUTRITION. By Dr. W. R. Aykroyd, C.B.E 398 
(;ROWTH AND GENETICS OF HIGHER FunGr. By Prof. D. Lewis, F-R.S . 399 
BARLEY AND Brewine. By Dr. A. H. Cook, . . 40) 
(DMISSION TO UNIVERSITIES IN BRITAIN 4] 
(estuM-137 PrectprraTion, DrRINKING-WaATER, MILK AND BEEF IN 

NORWAY DURING 1959 anp 1960. By T. Hvinden and A. Lillegraven 12 
NUCLEAR MATERIALS AND NUCLEAR CHANGE IN DIFFERENTIATION. — By 

Prof. Kenneth Mather, C.B.E., . 404 
PHe Lontc CHARACTER OF CHEMICAL Bonps. By E. Mooser and W. B. Pear 

Errect OF TEMPERATURE ON ADHESION TO GLASS AND HISTOGENETEC 

COHESION OF DitssociaATED CELLS. By Prof. A. Moscona 
MAGNETIC SUSCEPTIBILITY OF NORMAL LIVER AND TRANSPLANTABLE HEPA 

roMA Tissuk. By Frank E. Senftle and Arthur Thorpe. Hho 


\CTIVATION OF FERRITIN SYNTHESIS AND INDUCTION OF CHANGES IN FINE 
STRUCTURE IN HeLA CELLS in vitro: IMPLICATIONS FOR PROTEIN Syw 


THESIS. By Prof. G. W. Richter. 413 
RADIATION CARCINOGENESIS AT HicH Dose-Response LEVELS \ 
Hypotuesis. By Prof. Arnold E. Reif. . ; $15 


EFFECTS OF GLUTAMINE AND ASPARAGINE SUPPLEMENTS IN THE DIETARY 
ReGiMeN OF THREE PHENYLKETONURIC Patients. By Dr. Barbara H 
Bowman and Dr. F. J. King : ‘ $17 

PHAGOCYTIC ACTIVITY OF THE RETICULO-ENDOTHELIAL System. By Prof. T 
Nicol, P. MeKelvie and C. G. Druce: Prof. T. Nicol, Dr. D. L. J. Bilbes 


DIFFERENT PERMEABILITY OF CUTICULAR SHEATH IN NORMAL AND GuarRp 

KERATIN Fispres. By R. Z. de la Burde 120) 
EFFECT OF CESTROGENS ON ATHEROSCLEROSIS. By Dr. M. R. Malinow and 

Dr. J. A. Moguilevsky . $22 
Use OF TRANSPARENT ADHESIVE TAPE IN THE PREPARATION OF MICRO- 

SECTIONS. By D.S. Gowers and R. E. Miller $24 
RECENT SCIENTIFIC AND TECHNICAL Books ‘ Supp. vi 


inued overleaf) 


3 
No. 4774 Vol. 190 
> 
Pag: 
4 
aM 
Au 
#5 
7 
ig 
Bk 


NATURE April 29. 1961 


This is the SP.700 Spectrophotometer. One 
of the most advanced aralytical instruments 
of its kind. Precise—versatile—reliable—made 
UNI CAM for analysis through a spectral range of 

a ae Ultraviolet, Visible and Near Infrared. The 


SP.700 records a detail of the composition of 


unknown mixtures—detects minute traces of 

the most elusive elements—completes in minutes 
a task which would take hours or weeks by 
other methods. Used by scientists in the great 
University and Industrial Laboratories of the 
world. Made by Unicam Instruments Ltd., 


Arbury Works, Cambridge. 


SP.700 Recording Spectrophotometer 


UNICAM INSTRUMENTS LIMITED ARBURY WORKS - CAMBRIOGE 
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GRIFFIN 


Established in 1820 


SAMPLING 
METHODS FOR 
CENSUSES AND 
SURVEYS 


FRANK YATES, F.R.S. 


THIRD EDITION. Revised and enlarged. 440 pages. 
Price 54s. net 


FERTILE HENS’ EGGS 
Large or small numbers always available, 
in boxes if preferred 
PART INCUBATED EGGS 
WITH LIVE EMBRYOS 


The place of sampling in census work — 
Requirements of a good sample — The struc- 
ture of various types of sample — _ Practical 
problems arising in the planning of asurvey — 
Problems arising in the execution and analysis 


CAN BE SUPPLIED TO ORDER of a survey — Estimation of the population 
values — Estimation of the sampling error — 

> Efficiency — Further notes on the critical 

Day-Old Chicks Pillets, analysis of survey data — Miscellaneous 

/ developments — Electronic computers 


Appendix Tables Extensive Bibliography 
“An excellent book. The style throughout is 
very lucid can be cordially recommended.’’ 

C. A. B. Smith (Biometrika) 


aad 
N. W. WITHERS 
Appleby Farm 
EGERTON ASHFORD KENT 


TELEPHONE: PLUCKLEY 247 


Send for 16-page list of books and monographs on Statistics 


DRURY LANE 


LONDON 
THE MUSEUM BOOK STORE, LTD. 


25 Devonshire St., London, W.! 


Second-hand Books 


Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications in ali languages. 


PURE AND APPLIED SCIENCE Librarians, and others, should send us their list of 


“‘wants’’, or duplicates for sale. Binding undertaken. 


STANDARD WORKS : SETS OF SCIENTIFIC 
JOURNALS, OLD AND RARE SCIENTIFIC BOOKS 
LARGE OR SMALL COLLECTIONS BOUGHT Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals ectee 
H. K. LEWIS & Co. Ltd. ond 
LONDON: 136, GOWER STREET, W.C.1 111, Eastbourne Mews, London, W.2 


Telephone: EUSron 4282 (9 lines) Established 1844 Telephone: AMBassador 6934 


INSTRUMENTS 


PRECISION 


Polarimeter Model D 


Angular-and-sugar scales are provided. For 
use with tubes up to 220mm. in length and electric 
sodium light. 

Fitted with a glass circle and divided drum, 
replacing the usual verniers. 


Bellingham & Stanley Ltd. 7) HORNSEY RISE, LONDON, N.19 


PHONE: ARCHWAY 2270 
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PHYSICS 


of the Phy Sics 


recommnendat roms 
the Science Masters’ Association and the Asso 
ciation of Women Science Teachers for new physics 
svilabuses for grammar schools in Great Britaim! 
have three main points of departure from the usual 


A good 


reconsideration, did not 


run of school-teaching at the present time. 
deal of 


Appear 


material which, on 
discarded 


the 


really fundamental has been 


Twentieth-century physics, including some of 
most recent developments, has been included both 
the Advanced 


recommendations for the General Certificate of Educa 


in the Ordinary Level and Love! 


tion examinations. There has also been a determined 
effort to trace the development of the basic concepts 
as they are understood to-day -matter and energy 
particles and waves-—and to present the subject to 
the pupil as a unified study that probes the mtor 
interactions of these from 
They 


take 


changes and concepts 


points of View. are, as yot, only 


recommendations ; it will some time before 


they crystallize into examination syllabuses, and 


probably still longer for them to establish themselves 
the that both of 


these Associations are, of 


curriculum assuming 


The 


course, hopeful that this will happen. 


firmly im 


If it does mot. 


the chances of establishing an effective system of 


science teaching, within the next twenty years, 
seem remote, The recommendations are a ‘break 
through’ in the original sense of the term, which 


means starting an attacking movement by finding 


the 
a long spell of safety play on the blind 


an opening in opposing side's defence after, 


in this case, 
This 
the most enterprising breakthrough will lead nowhers 
Now 


is the time for all Progressive teachers to come to 


side metaphor is appropriate here, because 


unless it is supported by the rest of the team. 
the aid of the Panel 

The opposing side in this case is the aggregate of 
all the well-known difficulties that beset the teaching 
of science in schools ; the reasons for believing that 
they be outflanked 


addition, it must be frankly stated, there is a certain 


can will be given shortly. In 
distrust in some university quarters of the Capacity 
of the 


pupils to pass examinations. 


schools to manage anything except teach 
Views that have been 
expressed in this sense cover the whole range from 
deploring the efficiency of school instruction that 
anticipates most of the first two years of a university 
course. to writing off as a total loss most of what has 
and having to 


been inadequately done at school 


start again from scratch. To the university lecturers 


who may well say that the suggested new syllabus 


NATURE 


IN GRAMMAR 


Panel of 


SCHOOLS 


is adding to the factual knowledge milling around 


uneco-ordinated in the undergraduate mind, and that 
they would prefer, instead of a nodding acquaintance 


with nucloons, a clear capacity to distinguish 


bet ween an pere and a volt, one would co insel 


patience The recommendations are om ther 


all the Fon 


physics in the middle school as part of the venoral 


Way the whole object isn to present 


education of all pupils, in a way that can be grasped ; 


and to continue with advanced work for the future 
specialist in the same spirit, concentrating on the 
matter that is fundamental and can be readily 


understood As Mr J F 
the 


experunentally is 


Lewis has pointed out? 


yreat studving racioactivitys 


the scrontific content 


that can be extracted with very simple mathematics ; 


and this is the sort of bias that the new svilabus has. 
There is a good chance that pupils may be really 
edueated while they are learning, as well as passing 
an examination at the end of the process. 

yvood chance: But is it the best it 
been said that, in aim, the recommendations are to 


chance has 
some extent at varnance with those of the Ministry 
of Edueation No. 38. 
the study of science as a voyage of discovery’. Is 


Pamphlet which presents 


the offering of facts and the establishment of modern 


concepts by leeture and film and sophisticated 


apparatus @ substitute for simple first hand investi 
yation with primitive equipment Of course it 1s 
not When teachers are as familiar with the new 


subject-matter themselves as they are with those 


topies which experience has shown susceptible to 
fruitful disecovery-voyages (and there is not as wide 
think). the right 
There 


a repertoire of these as one might 
methods will be developed to fit the material 
is no necessary incompatibility ; 1 can be the best 
chance if we make the best of it. 

The 


the basic five-vear grammar school course to be taken 


first part of the recommendations, covering 
by all pupils, deals with fundamental ideas of naass 
and motion and force, the propert ies of solids and 
fluids, 


and vision, vibrations and waves, electrical energy, 


mechanical energy and heat energy, light 


atomic structure, and nuclear energy. It omits much 


that is of purely mathematical interest, such as 
resolution of forces, kinematic equations, problems 
on the laws of motion, and work on the inverse 


square law The wisdom of these omissions at this 


stage is apparent when one considers (a) the diffieult y 


they cause, and (6) the resulting pictures in the 
voung mind when they are eventually mastered. 
Later, it will be easy and appropriate to ex} lain 


oad 
FIA 
: 
ae 
= 
} 
_ 


t} int onverent aliternat es to the entirel 


principie © 


in be integrated that Newton disclosed a 
t ore than the mame formula 7’ mi ana 
} nver juare law is an essential geormerrn al 
' relating fields and particles in space rather 

‘ thing that works for surns that prove for 
magnet that rmiust be learned as work 
econd part, for the future serentist: (at it 
remembered that very few people taking 
th-form course will go on to do physics at 
he erTsit that this is the general education 
the scientist rather than the early pecmlization 
differs essentially fron the present 
meced Level course chiefly m tie emphasis given 
" ation and waver to alternating current 
» modern including such topies as the 
e-partiele duality of matter But a good deal of 
memory work, and matter more appropriate 
» technoloyy ot mathematics, has 

In an appendix, the essential ane larv mathematics 
Lae been tabulated, with the conunent that this 1 
scientists should be expected to master 


L that if ought to b possible to cover it in two 


It does mot look too terrifviny 
red th the meentive to apps it to some really 
nteresting physics it could be done 


the 
Fourth Pane! 


Finally, it might be mentroned that \ssociations 


have in active preparation by theu 


for <Vllabuses tor the ral edueation of the 
on-scient ist Drafts are available for individuals 
he 1 ta see ther for comment, but not for 
blieation ind they have the same enthusiasm 
bye ne sense of a pressing need, and the sare 
slization of what can be achieved if it is 
ittermpted 
Ve now come to t he Opposition First. there " 
admitted imeapacity of very phys 
teachers to branch out suddenly into new fields 
I Panel saves There are parts ot the svilabus 
chieh some of us have never taught, and which we 
lo not feel competent to teach Universities and 


Technical Colleges are already arranging suitabl 


courses, and it 1s hoped that the Ministry of 
ition and = local authorities will realize thre 

ortance of assisting in bringing teachers up to 
claate The w despread and regular running of such 


starting inmediately, would seem to be 
i first essential It should be as much of a tradition 
for the science teacher to go bae k annually to the 
! ersityv as it is for the linguist to take his annual 
trio abroad, and all universities rn place s of higher 
should participate in this Next. there is 
he question of man-power available. The situation 
here os begimming to and the new svilabuses 


the attractiveness ol 


houkdt acdd appre iabls to 


vraduate at 


chool-teachimea the voung present 
fen that he will never need to use his advanced 
nowledye in school work, and that it destines him 


realization that he will be ex- 


for re search. The 
tem lend that he physicist as he 


inderstands the term, and that there are unlimited 


ean still be a 
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OpPport unit tes for research int 
\ loy nw teaching aul onmstrat rors 
should attract a higher proportion of tie 
people Phe co-operation ot imiversit pen ics 
departments presenting this pucture whieh ha 
alwa been valid to t hone who reall iederst unl 
What goes om in schools eould be offered) WIth 
eye's 
Phe matter of see to re 
It would be easy, for a ' 


operation 


le sof apparatus 


e region of £500, to provide a mu 


oft the which would nable a tair range of 
experiments to be done. It certainly exists, ame sore 


firms have specialized in apparatiis for modern 
ph sies teaching At the same Cire many school 
masters do not think along these lines, and preter 
relatively home apparat is Whichever 
wa it is approached, the services of a technician 
will be not a luxury but necessity no such 

school-proot and maintenance and 


apparatus in 


safety yrecautions im any laboratory equip wal for 
i 


looked after by a full-time 


would be ot 


proper teaching cannot be 


hier The alternative 
use film. and film-strip, and film again 
teachers, who have taken the trouble to re learn 
their subject mm order to on it up to date and 
stimulating. are not gomg to be fobbed oft th 
the cheap and easy wa) For things such as 
counters and ionization chambers and) ray 
sources there must, incidentally, be a ood deal 
Defence store that could 


of equipment Civil 


easily and safely be passed over cirectiv to schools 
it seems to be almost a law of Nature that redunmelant 


Surplus 


afford 


first to Government 


ap is 


dealers. where it stays because nobody can 


to buy it but there be some WAY of ciretium 


bined operation 


thee 


venting this in a good cause. Th 
envisaved, however, 1s something at highest 
level. The Ministry of Education, when | 
whether these recommencat ions are che sirable 
ask the Minister 
arrange for the design and supply of sul 
rent If it for the tramuing ot 
for education 


t in chee 
should 


for Smence to take over, and to 


table equip 


can be done wil 
Defence wardens, it can be «one the 


of the ordimary citizen 

It is cLittic ult to forecast how 
are going to work out in the matter of teaching tin 
that several topries which lend 


the reconunendat rons 


though it is significant 


themselves to a range of orthodox practi al exercise 

al proots, have been omitted 
By llabus has been lightened. 
and tor 


Ordinary 


or to tedious mathemati 
would appear that the 
for 


would at 


particularly the average sixth-former 


be taking 


subject It 


those who present 


| physics as a separate remains 


accepted, for the examining bodies 


Leve 
it the scheme is 
and the teachers to interpret it im the spirit im which 


it has been framed. 


seience and Education: Phusies for Grammar Section 
Part L of the Science and Educatiot Report issued by the Seer 
Masters stion of Women Science 
feachers, (Published John Murray, 1061 
** The Place of At ivsi nM rn Teaching 
short urse for seiet 
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PRELUDE TO SOCIOLOGY 


Charles Booth 
mals 


and M. B 


Oxford University 


entist By Prot 


ey Pp. x +-282 London 


res pane ret 


YHARLES BOOTH 1016 Jverpool 
C trie han shipowner whe Is 


i 
fe and labour of the entire 
class London at the end of the 
Prot 


aceount of his 


ye’ 


was indeed a here 
ery readabl 


t wood cast for thinking 


stablishment of sociology 
en undervalued 
chievernent still leaves 
single every 
rot hee wetropolitan 

rv farnily 
al enterpris 


final surveys rt influences 


hapel, chure h and social agency 


a handful of 


fata pProcessin 


collaborators and with no 

Was an meredibtle 

wd Lahou 

vols. 1902-3 proneer 

Nothing quite like it had been carried 

Within the Booth set 


ave a factual pieture of London working 


was thie 


whiel 


vhich was vivid, unsentimental, accurate 


The volumes on which 


itable 


pove rty. 
that 


i of London's population were at all ti 


with irref evidence more than 


nes 


social policies, 


Weltare 


changed ou 
introduction of the 


want, 
to the 


rhaps. has been recounize by social histor 
Booth 


a vreat ial screntist, one ot the 


The Simeys however, claim more 


they hold, 
and it is this aspect 
lected Socio 


Booth 


reasoniny 


founders of empirical sociology. 
f his work that has been unduly neg 
Booth was largely deductive 
need tor taets Thea p 
hue said im a 


fails from want of reality 


Lom thie 
paper to the 


Roval Sta stical Society. 
= of assumptions very imperfectly 
facts of life Wie 
of the modern 
his collection of facts 


stat 


\t its base are a seri 
connected with the 
need to beg 


oryanistit 


observed 

picture 
rudustrial 
Bo yt} 


two things 


\ecurate stat 


a combination ot 
essential to get the 

but 


rehed on 
armed first observat bors 


CS vere preture in obje Tive 


could 


needed to 


mustead, and 


add 


endless 


| roportion alone thes 


rst -hand 
mud life. To this 


observation was colour 
end Booth 


lived in cheap lodgings ; 


went walks 
himselt 
attended hundreds ot 
endless with his 
doubt an 


e tor person 


religious services; and 


note NpPressions and 


wyservations. There is no important 


which in a day of more plentiful statisties 
Booth. perhaps. 
betore t he 


here 
erlooked had too man, 
He worked 
methods, 


ene to 


my 
introduction oft 
and his theoretical apparatus 
him to make a 
the 


ortant working hypotheses and conelu 


as not strong enable 


eaninutul selection Sometimes trom mass 


of data 
ed. which led to practical action, as in 


©! 


of old age pensions, for which Booth was 


NATURE 


largely 


at other 


Booth ended 
with detailed descript rors fron which 


eould be a Some of the 


rm sponsible 
nothing ver 


COTCLUSIVE ingread 


ients of a true serence of society wer still lacking in 


t 


Booths work no 


facts, 


is possible without 


and Booth demonstrated in a new way and 


facts meant im the study of 


made out ther 


on a new scale what 


SOCIETY The Sinevs have 


Booth 


notable 


properly be regarded Ore 


pioneers Of pirical 


L. S. HEARNSHA 


ELASTIC SHELLS 


The Theory of Thin Shells 
By V. V. Novozhiloy lranslated by P 
Edited by Prof. J. R. M 
Noordhoft 


ftadok 
(;ronmingen Lid., 1959 


9.50 dollars 

Proceedings of the Symposium on the Theory of 
Thin Elastic Shells 

Delft. 24-28 August, 1959. Edited by W. T. Ko:ter 

(International Union of The Applied 

Mechanics 


rdam North 
Holland Publ page 


theor lastic thim shell 
considerable developments tn the 
and it rood lent 


eoncernedt to pore 


oretical and 


(on pears 


hits 


prist few yea 


two hooks on the 
elements of the 


other 1 


et, ome 


to a beginner and the ark some of 
the boun Is of our pre seer know len 


In The Theory of Thin Shells, Prof. V. V. Novozluloy 


develops the linear theory of the stress and Lisprlace 


t hie ory 


thin shells im terms of the fanmulhar assump 
Kirchhoff theory, that 
reriain 


of 
classical 
the middle 
normal after the displacement, 
surfaces parallel to the middle surface are small 
ot the 


Lov 
surtace ot thie 
that 


tions of the 
normals to 


stresses On 
he 
surfaces are 
lucid 
the Pass 
engineering With this 
Prof. Novozhilov 1s able to present the elastic equa 
tions for a general shell in 
the reader the trouble of fol 


ana 


relevant parts geomerrs ot 


developed ab in a simple and manner 


should be well within 
undergraduate 


which of any 


foundation, 


the simplest ticabl 


and so to save 
lowing a number of separate derivations of equations 


In the succeeding development © 


form, 
for special shells. t 
isn viven to the method ot 
been 


the theory, special place 
which 


discussed! 
The later 


evlindrical shells and 


complex components, has not 
satisfactorily In previous books in English 
on membrane theors 


most of the 


chapters. 
shells of 
standard solutions in these fields. imneluding those tor 


re volution, contamn 
reinforced evlinders. Special mention should be 
toroidal shell, which brings out 
first 


of the section on t he 
the 
approximation im this problem. and 
a reasonably form 

In all, this book can be recommended with con 
first hould 
valuable to experienced workers im the 


the inadequacy of membrane theory as a 
gives results in 
compact 
tidence as a eourse on the subject, and 
also 


field 


prove 
The 


setting is excellent 


translation is very easy to read, and the 


For workers carrying out research on the subject 
the proceedings of the symposium on the theory of 
shells both stimulating 


The subjects of the papers were deliber 


thin elastic will be and 


mformative 


P : 

nineteenth century 

. 

ind Mrs. Simey. int 

hat } contribution to the « 

aun ¢ pirical baisis has ae 

= (;. Lowe 
on dazed lo irveyv xvi #376 
rt and block of buildir 
area to check on the re 
ttl thos A 
Boot 
fiona 
hirnselt 
= 
Stete 

igen 

i} 
‘ 
‘ 
\ 

: 

i 


atel 
independent varimbles, and the 
intty of purpose not alwavs found im 


behaviour o1 to 


olume has a 
a syinposium. The papers range from a discussion of 
the basic approximations involved in a first-order 
shells (W. T. Koiter) to solutions of par 
ticular problems of more immediate practical mterest, 
ike the “Bending at the Oblique End Section of a 
(‘vlindrical Shell” (A. van der Neut). A detailed dis 

sion of the various papers is beyond the scope of 


theory of 


this review, and would, in any event, refleet the tastes 
the reviewer more than t he iunportance of the con 
On the 


Revolhution 


Some of the work, for example, 
Snapping of Shells of 

I. Girigolyuk) or the beautiful experimental results 
f W. Schell on the buckling of evlindrical shells, will 
probably Ot he r 


general equations of 


vinmmetrical 


become classical in the literature 
those on the 
motion, deal with 
but prive the 


rstanding of the whole subject at sore 


rs, ¢ rally 


quiltbrium or issues which are 


till controversial, way for a more 
ature 
date 


The publishers are to be 


“uter 
the 
and 


congratulated on 
apid and pleasing prod ition of this volume, 
the orgahizers of the symposium on bringing together 


ormuch useful work oe. W (‘RAGGS 


CELLULOSE PULP FROM WOOD 


Pulp and Paper 
Chemistry and Chemical 
Vol. 1 Pulping and Bleaching 
revised and enlarged Pp. xix +675 
Publishers, Ine 

Ltd., 1960.) 


James 
Second 
(Ne 
London 

147s 


Technology By 
Cases 
litron 

York 


Intersc 


Interscience 
Publisher 


tirst edition of this work, published in 
| 1952, has proved so valuable to the industry 
there is really little need for the author to 
ustify the present edition by stating in his preface 
that ideas are changing faster than practice A 
of the rate at which this is occurring may. 
obtained from the fact that Volume | 
if the first edition, which dealt with pulping and 
and paper-making, now 
which the first is under 
Thus, there are now approximately 450 
pulp and 120 bleaching. as 
vith 250 and 70 before, respectively. 
The plan of the book follows the 
nes as previously, but naturally 
hich to the 


that 


Castile 
nmowevor, be 
becomes 


teaching two 


olumes, of now review 
pages on 
pares on compared 
general 
developments 


have come fore in the past ten years 
due the appropriate places 
mclude continuous pulping methods, chlorine 


attention im 
Phese 
hoxide bleaching, Thayne sitin hase liquor recovery, 
the removal of bark from trees by chemical methods, 
hardwood pulping, and whole wood-fibre 
The 


are 


(part icle 
the book 


summaries ot 


ward) manufacture portions of 
vhich deal these 

r knowledge ot these important subjects existing 
Numerous pro 
vided throughout (nearly 

A eriticism levelled in 
dition 


with valuable 


literature references 
1,280 in all) 
review 


to date are 
the first 
was the almost American outlook, 
the literature references and in the 
those fibres other than wood which ar» 
the United States. This 
might infer that there 


against 
exclusive 
spre ially nm 
rreatment of 
used im 


not commontls 


applies Thus well 


one 


NAT 


lv lumited to problems involving either non linear 
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the 
since the 

Indeed the 
edition lescriby 


wmivances in 


straw 


been no 
and 
almost 


have 


esparto, Sections 


rag 


pulps, 
unchanged word 
recent’ is used as m the first 
work earried out in 1948. The sections o 


bamboo and rag are so sketchy as to be 


involved are 


esparlo, 


no use to those interested im them ; th 

to many readers outside the United States 
more, the ot low 
in the straw process to the presence of silica 


erroneous attribution recovery 
also 
pointed out im review) recurs in this edit 
However, it is evident that 
primarily for the American reader, and pres unably, 


therefore, sins of omission cannot be hel: 


the author 


strongly 
him 
ental point of 
the pulping of wood the second edition of this wor 


against As a presentation from the funda: 


view of up-to-date knowledge on 


stat 


same h 
Jun 


will undoubtedly command the 


“as its pres le« essor 


HETEROMETRY 


Heterometry 

By Prot Mordechat 
(Amsterdam Elsevier 
London D. Van Nostrand Company Atel. 


SHE heterometru method Was ced 
the author, Prof. Mordechai Bobtelsky, of the 

University of Jerusalem, and the present monograph 


Bobtelsky. Pp 
Publishing 


gives details of the varied and unique applications 
of this fields of jmorganic 
physical and analytical chemistry. The het« 


was developed as an instrument for observing the 


new technique the 


rometer 


instantaneous variations in optical density when a 


beam of light is passed vertically through a ¢) lindrical 
absorption cell in which a heterogeneous reaction, 
Colour 


filters 


for example, precipitation, is taking place 
interference is suppressed by placing suitabl 
Variations in the optical 
cell, the 


in the path of the light 
density are observed using a photometri 
solutions being stirred at a 
Since 1953, Prof. Bobtelsky and his co workers 


constant 
rate. 
have studied many thousands of reactions by means 
of this method. Heterometric titrations can 
valuable information relating to the 
primary or intermediate products during 


give 
formation ot 
the forma 
and can thus 
ordinar\ 


tion of insoluble complexes, provide 
data 
metric 

The combination of the 
with the more classical applications of conductimetry 


which are unobtainable by turbid 


measurements 
heterometric method 


and potentiometry are discussed for specitic reaction 


Considerable information is also provided 


the 


stems. 


unbeating quantitative analytica 


applications of this new method, the « 
metal (0-1 
possible even in the presence of 
of polyvalent 


ot traces ot a per cent) bemye hetero 
Tiere 


met rically 
than 99-9 
Examples 


per cent foreign metals 


given of normal salt 


chelated 


are extensively 
analyses and of the behaviour of 


metal ion organie compound derivatives a- 


recorded 
by hoterometric analysis. 

The final chapters of this monograph deal with the 
researche on the formation 


results of murmerous 


various solvents, for 


of 3 


of imsoluble 
the 


compounds in 


example, metallic derivatives itie and 


3 
ay ny 
her 
bles! 
ne iy 
¥ 
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aromatic dicarboxylic acids, and of allied derivatives 
of the oxycarboxylic acids, polyphosphate complexes, 
thio derivatives, interaction of metal salt 
with dyestuffs, the study of heterogeneous chain 
and the of 
polymer formation are all topics which are discussed 
by reference to much graphically illustrated experin 


solutions 


reactions quest ion morganic-organic 


ental data 
This ts 


heterometric 


the authoritative compendium of 
research which 
far been published, and will, undoubtedly, prove 
of the greatest utility to the research worker studying 


invest vations has so 


heterogeneous phase systems, as well as to the 
analytical chemist and the university teacher. 
This is a modern technique which may have mur h 


future application, and it is pleasing to note that 


heterometryv forms one of the subje ‘ts to be presented 


it the eighteenth International Congress of Pure 
ind) Applied Chemistry in Montreal next August 
D. T. Lewts 
ARCHAOLOGY IN ISRAEL 

Hazor 

An Account of the Se ond Season of Excavations, 
1056 tv Yigael Yadin, Yohanan Aharoni, Ruth 
Amiran. Trude Dothan, [mumnanuel Dunayevsky and 
Jean Perrot With a contribution by S. Angress 


lhe James A. de Rothschild Expedition at Hazor 


Pp. xxiv +174 £210 plates (Jerusalem: Magnes 
Press of the Hebrew University London: Oxford 
University Press, 1960 178s. 6d. 

FTSHANKS to the efforts of Dr. Yadin and hos 
| army of assistants, Hazor must be one of the 
tnost widely known of ancient Palestinian sites 
Its importance lies not only in the outstanding 
nterest Of its excavated remains, but also in the 
fact that sufficient was known about the history 
of the ecitv before the excavations ever began to 
enable these remains to be related to historical 
events, and to be dated accordingly with a fair 


In the second season of excava 
on the 
which 


clegree ot 


tions 


aecuraey 


work was concentrated in two areas 
tell proper, and two in the lower ‘enclosure’, 
has now been proved conclusively to have been the 

te of the Canaanite town of the Middle and Late 
Bronze Ages, finally destroyed some time in the 
middle of the thirteenth century B.c. by Yadm 
thinks) the invading In this lower city, 


the most important discovery has been that of a 


{so 


Israelites. 


Canaanite shrine, with cultie objects (including a 
rnask and a bronze standard) of outstanding impor- 
for the history of art and religion, 
and also of other buildings which Dr. Yadin interprets 
not very convincingly) as eultie On the tell the 
chief buildings excavated were a fine pillared store- 
room, attributed to Ahab; the Israelite citadel 
destroyed by Tiglath-pileser ILT of Assyria in 732 
B.C and a casemated fortification wall probably 
built by Solomon. Individual from the 
tell included a beautiful marble incense ladle in the 
form of a hand, and several highly important Hebrew 
Space does not permit us to record here 


tance Semitic 


objects 


inscriptions. 
any more fully the discoveries of the archwologists. 
They are all now published lavishly, in this magnifi- 
cent volume full of drawings, photographs and data, 
so that students in future will have no excuse for 


not knowing what has been found at Hazor 
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They will, unfortunately, have far more excuse 
for not knowing exactly where it has all been found 
In a review of the first volume of this report (Nature, 
183. 951; 1959) I questioned the validity of the methods 
by Dr. Yadin and interpret the 
complicated series of superimposed building remains 
at Hazor 
has, 


used to unravel 
The appearance ot the present volume 
strengthened my belef that the 
analvsis of the remains is not nearly as accurate and 
as detailed as it could be This is the result both 
of a faulty method of excavation and of a faulty 
system of interpretation The taulty 
because too much attention is paid to the levels of 
indivicual and in 
actual heights, and not enough to true stratigraphy 
Where the 
over a wide area, and the succession is regular, this may 
but 
exception rather than the rule 
the 
they have in 
s method of excavation ts 


anvthing 


method is 


structures surfaces, expressed 


floors are relatively and consistently level 


such conditions are the 
Where the ground 
have built 
for example, 
fraught with danger 


not matter too much ; 


inhabitants 
area F, 


and ancient 
TeTTracos, 


Yadin 


slopes, on 


The confusion in area F is indeed great, and the 
reader (and, one suspects, the excavator) is quite 
at a loss to know which structures belong to stratum 
14 and which to IB. These uncertainties are, 
adnuttedly, openly acknowledged by the excavators, 
and Dr. Yadin is, no doubt, to be highly commended 


for allowing a member of his staff to publish a ‘minor 


ity report) expressing serious differences of opinion, 
as M. Perrot does in a long footnote on p. L28ff 

but such differences of opmion do not imspire the 
reader with much conftiderrce in the interpretation 


elsewhere 

This For all the 
lavishness of illustration and documentation in this 
report, the record is st ill not full enough to allow the 


brings me to another point 


reader to form his own judgment about the meaning 
presented, Prof. De Laet has well 
Problems, }. 52) that the 
is that the reader 
“ought to be in a position to reconstruct the whole 


of the evidence 
said (Archeology and its 
Lest of a good excavation report 


excavation, almost every turn of the spade, in such 


a wav that he can serutinize most critically the 
conelusions reached by the author’. The Hazor 
report fails this test. It is just as important that 


the reader should see for himself that one floor is 
higher or lower, and therefore later or earlier, than 
another. as it is that he should be given illustrations 
of the forms of Hebrew letters, to judge them for 
himself. The only way to illustrate stratigraphy 
is to publish accurately drawn and objective sections ; 
and there is not thus Without them, 
many of the fine plans are almost useless, 

Finally, with regard to the faulty system of inter- 
does Dr. Yadin really want us to believe 
that all over his site the succession of superimposed 
floors and ‘strata’ is regular and orderly ; that there 
was no local destruction and rebuilding ; and that 
the structures under, for example, “Stratum VI’ always 
belong to ‘Stratum VIL’ ? Such is the general impres- 
sion obtained from this report; though on p. 165 
it is admitted that “certain layers in sub-areas which 
looked at first like real strata are in fact only local 
phases’, while, in his footnote already mentioned, 
M. Perrot recognizes the presence, in area F, of 
“intermediate” strata, which, however, find no place 
in the neat synchronization table on p. 165. Such 
over-simplification 1s unrealistic, and detracts from 
the undoubted merits of the Israeli excavations at 
Hazor Peter J. Parr 


one in books. 


pretation 


ag 
a 
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THE ANATOMY OF MANAGEMENT 


Exploration in Management 
By Wilfred Brown 326. (Le 
Hemermann, Ltd 


The Attitudes of Steelworkers to Technical Change 


Pp. xxu Willa 


met 


Cdlive Bank Social fesearch Series Pp 
erpool The University Press, 
net 
4 SHERI are few book hia have been written 
| by men who cor wide experience ot hie 
practice of managemen th a developed syste ot 
| tor the SIS ot that ex perremnce Mi 
Chester Barnard The Functions f the hwecutive 
vas alone in eminence in this field until Mr. Brown 
te his latest book pl atior VWanagement 
be ima tudyv of organization 
Mr Brown book has the le 1 «/es pe 
the Glace Vetal Company oneepe meth 
raanization and management Phos mo 


sar port on the organizational 


elationships within that Company toxlay and on the 


experience that has led to its strueture The book 

mn several part considering structure, polices 
ormiulat ron communication, organization oft 
pectalists ancl the ources Ot authorit, 


about the 


hierarchy 


It wive us. in great cdetarl nformation 
problernis that arise 
that adds n 
Mr. Brown is primarily concern do with the probleme 
organization ; the clarification of 

collateral reli 
the authoritarian concepts 


with the wealth 


within an udustrial 


to our store of empire knowleds 


of authority m t 
iperior- subordinate and itroms, 


the attempt to reconenle 


vriting 


of mechanistic organization 


of understanding of human motivation in imelustry 


that stems fron Elton Mayo, to which the Glacier 
Metal Company has contributed so mine hi Thi 
book is a part ot the new trend tn organizational 
theory in that it seeks a svnthesis between these 


describing the social system of an 


and Mr. Brown has de veloped specific 
and legitimate 


two ways ol 
organization, 
mechanisms in the Company to linnait 
It is probably at this pot 


‘or the concept ot authority 


the use of authority, 
that the book is weakest, f 
sed is over-simplified and almost entire ly defined in 

Consequently, the compensators 
also too simple and deceptively 
Glacier Metal may, 
be a generalized model applicable 
will be the stimulus 


struetural terms 
mechanisms are 
eut The 


mot 


reanization 


theretore 
all firms. or all similar firms, but it 
to much new thinking im many 
Dr Banks 
work a 
aftectimy 


She in 


book reports am extensron of the 


t the University ot Liverpool on the 


Vitis 
cocial factors technical change im a large 


works concerned with an intensive 


steel! 


analvais of the attitudes oft steel! workers to chane. 


una 
The Kuropean 


international 


work 1s part of an project 


Productivity has published 


a general report on the project “Steel Workers and 
Pechnical Provress and the book review 
represents the English contribution to this jount 


endeavoul 

\ questionnaire was administered to 
all of whom had been affected by a mayor 
before the 


a of 


"7S men, 
technical change 


The questionnaire was designed to elicit the 


some four years 


tration 


attitudes of the workers to the specifi changes the, 
in terms of wages, conadit roms, and 


experrence 
attitudes to 


factors, and 


also to change in 


al 
veneral Pesporises ure analvsed im terms of a 
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theory, but although ther 


come valuable information in this study of perec 
tions of social change recollected im tranquillity 
there is little that could be used as the basis tor 


prediction The data need to be re-worke d in term- 
of rmaore sophisticated concepts of socal structure and 
industrial motivation before their f ill value can be 


ttered in the text, important 


Phere 


references to the role of management 


realized are, sca 


in this suceesstil 


change but the qquestio ims mot desigmed to 
put dimensions on this apparent | erucial faeto 
This us revrettable, for we ! ufit have had more 
field evidence to consider against Mr Brown 
hypotheses 

po 


TERRESTRIAL CRUSTACEANS 


lsopodes Terrestres (Premiere Partie) 

Par Prof. Albert Vancle! Faune de France, Nr. 64 
pono NE 


r SHE produ tion of th i ible book co 1 biave 
been lett mo mo 1 ‘ 
lve of the terrestrial 


whose var know le 


Tsopods represented by the sub-order Oniscotcde: 

has been collected into this conupre hensive work 
The volume ts divided mto two sector tit 

an introduction, which contaime facts of interest to 


a whole. and secondly a systematic pal 
oft the of the Oniscoides 


histor \ 


the group as 
dealing with some 
In the first part 
of the gro and then piisses 
tance in the morphology of tts 
are dealt with under a number of headings 
organs, including 
and 


the author outline the 
to pomts of 


Phese 


Size. 


Thiet tribe rs. 


coloration, visual 


ormamentation), sensors structures cutaneous 


yvlands 

This is followed by an account of the seu 
the structure of appendages and sexu 
with 


nmemtation 


of the body. ul 


characters \ 
yeographical distribution ane 
the origin and history of the Onis 
The first ends with a survey of the principles 
ot sv stematics and the classification of the Oniscoidea 
The author points out that, of the 
at thirteen, which are repre sentedl im 


further section is concerned 
| ecological factors and 


id fauna of Frances 
part 


stwenty-one 


only members 

the fauna of France, are considered in the svsternat ie 

part The latter begins with a key to determine 

these thirteen famulies, and it is unfortunate that 
the kev “Armadillidae’ occurs in 


in Section “KC ot 
error for 
in both A and sectlons 

The main body of the work represents a 
members of four of the families 
Trichoniscidae and Buddelun 


families will be covered 


so that the former appears 


detailed 


the 
Ligiidae. 
the nine 
Each French 


SVTLONVIES, morphology 


account ol 
Pvlidae, 
diellidae) 
in the second 
dealt with under eight heacks 

affinit tes, reproduction, parasitt ecology, 
ical distribution, ana paleontology Keys for the 
ancl 


volume species is 


geouraph 


identification of genera species are included 


wherever applicable. 

The book 1s profusely 
labelled drawings. well as 
it will be indispensable 
and st 


illustrated with clear, we it 
» number of distribu 


tional maps ; to the specialist 
and invaluable to ecologists 


in France bit also elsew here 


udents not on 


M 


SHEPPARD 


| 
at 
hid 
thi 
be 
| 
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Chemical of Cast Iron 
Materials 

By W. Westwood and A 
evised by W. E. ¢ 


London 
this vo 


have been thoroughly tested im the k 
t the British ¢ (ssociatron 


ana 


Analysis and Foundry 
Mave ! 

larke and H. Green 
Aller and Unwin 


iborator 


ast [ron Re h 


etalon ions are given each ca 


are 


theory 


accompanied — by 
In all eal al 
and the reh 
considlerces 


thors 


ven 

ermatis are 
In this second edition t 
oditied or replaced an 


the 


has vie 


expel and 


ence 
researe) | 
the 
this 


WOPKINY 


of ¢ 


weurTacy 


th that obt method 


Phe short section dealing with 


aboratory practi 


ati now melhucde a desermption Of separa 


olvent ‘ Instru 


rita nethod 


\traction 

brief 
trography ind XN 
raphy \ 


absorptiometer | 


procedure 


recely ing attention are flare 


photometry, polarography 


Huorescence leseription 
laced 


basis of absorption Spree 


apectrog 


ws been 


bey 


yeneral account of he tro 


phot mstru 


the 


and ot 


spectrophoton 


nents a particularly sensible modification to 


this book 


the 


subiect 


methods given im are capable of 
than The 
the presented 


makes it possible for the analvst to assess the appli 


title suyuests 


application 
clarity with which matter 
cability of the individual methods to general inorgani 
analysis, as well as to the analvsis of all classes of 
ferrous materials F. L. 
Theoretical Elasticity 
By Carl E Pearson 
\pplied Science, No. 6.) 
Mas Harvard University 
Universit, 


FRESHE writer of this book states that its pr prone 
| is im part to discuss modern methods im elasti 
theory, and in part to provide a compact surmnary 
sucl methods 
Phe first four chapters contam a detailed account 
if vectors and Cartesian tensors, and of thei 
anc 


Harvard 
Pp. xi 
Press ; 


Monographs on 


2IS (Cambridge, 


London Oxtord 


Press, net 


ise in 


deseribing infinitesimal stram Stress 


hapter 
gives a ot the basic ¢ quations of classical 

tieitv. and Chapter 6 a useful and imteresting 
account of the general methods of solution associated 


Kelvin, 
Vapkovitch-Neuber, Galerkin and Maxwell-Morera 
though 


Chapters 8 


vith the names Sonugliana, Betti, 


Chapter 7 describes variational methods, 


vithont ilhustration ol application 
and 9 deal with topies im thermoelasticity and tiie 
lependent problems, and Chapter 10) gives a brief 
ntroduection to non-linear elasticity 

Phe 
Topics are treated at considerable length and advanced 
sketched briefly 


always enough to enable 


treatment is somewhat uneven; elementary 


Some references are 
the reader to find 
the author 


J. F 


Lopres given, 


tuit not 


proots which have been omitted by 
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Physical Metallurgy of Stress Corrosion Fracture 
Thor N. Rhodin Metallurgical Society 
(or Vol 3O4 New 
Interscience i Inters« 
Publishers 

W « 


stuted 


by 
ferences wk 


ntly 
all 


wiry 


has rece 
less thr oper 


submitted 


igation the pru 


tO eorrosiom in 


one form an ty Of tnstariee 


vhule 


The 


Ve i 1 state of 


know ledy and add to 


proo 
isive prob 
that the book 
the 
practical pipers, 
althoug} th sti ive 
both mark and non-ferrous 


is anexeellent 


theoretical aspects at 


most attention, 


lered 
Ount oF the plex pohae 


res and mia 
recom thesitatingly. ( THOMPSON 
The Cathode Ray Tube Memory of the High 
Speed Electronic Computer of the U.S.S.R. 
Academy of Sciences » 

V. N. Laut and L. A. Ly 
from the Russian by Ruth Feinsteim 
A London 
York 


FEXHIS book describes 1.24 
| inthe M. digital computer 
in parallel with a 39-bit 
of SO ke 
The first 
of the 


storage tube, 


Pranshated 
Edited 
and 
net 


ibovich 


Pp Xl New 


Pergamon Press 


the used 


which Ope rates 


word store 


word-length at a pulse-rate 


two chapters include a block diagram 
scription of the 
a barrier grid type using an aluminium 
back plate which stores 1,024 bits of data as a pattern 
of electric and 4 the 
with storage 
bridge circuit 
writing 


store organization, and a ce 


charges cover 
the 
which 
arnplifiers, 
thre 
appropriate storage 
the and 
Chapters 6 deal 
test the 
Initial 
leal 


and its 


hapters 3 


eirenits 


writing 
tribe 


the 


deseribes 


and readimyg iseal 


the 
reading 

the 
yeneration of 


and balanced isolates 
and 
decoding of 
the 
and gives a discussion of 
the 
control 
the 
up procedure 
the 
performance in 
the latest 
original text 


Chapter 7 
the 
tube deflexsion 


address digits, 


voltages 
stability of 
with the 
coupling 


sport position 
facilities, 
and the 
tinal two chapters 


the 


unit, imeladine 


to hain computer 


aspect ot 


setting 


with mechanical store, 
SerTv ies 
Since dated 


presumably written in 


reference is 1955, the 
1955 on 
1956, and the type of storage deseribed is venerally 
considered obsolete It 
that the equipped with 
Inagnetic-core storage in 1959 to re place the cathocd 
tribe Thus. altho igh t he 
account of the design and operation 
should be regarded “ir 
literature ot eleetrostatt 


Was 


has indleed been repo ted 


compute 


ray store book fives a 


COT pre hensive 
of the store, it a contribution 


to the tubes 


rather 
digital 


LEY 


storauye 
practice 
eru Cn 


than an account of present-day 


puter 


4 
= by 
4774 
- Ive - 
hav: What os already known In view of the important 
ecordin role of the tal boundaries am loadmge to such 
i analytical researc} trouble for Va able to have elear 
ila slag \ complete analysis 
oft ow be earried out in less than 
1) 
and 
a 
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text 
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foundations of quantum mechanics were 
| laid some thirty years ago Thus, a 
Foneration h is these fo indlations were 

established, but for the me 


whol 


veneration Which is now 


) ne tire atic rhaps stranyer still 
thar j was for the phys ints who had to strugyle 
ith those problems for the first time. The peopl 
ho tace a probe mn for the tirst time and have to 
verv hard to try to solve it have “a more clirect 
ind lively impression of what is involved in the nev 


leas which = brin about its solution The next 
eneration is pre sented with the finished work and 
properly the difficulties 


olution of the problem 


otter does not appreciite 


that were mvolved in the 


So it happened with relativity theory one generation 


ifter Einstein people started thon to raise 


doubts about the very principles underlying the 
oneral theory of relativity This episode is now 
forgotten; but we see the same phenomenon happen 
in vith quantum mechanics Young physicists are 
raising doubts about the correctness of the basi 


leas of quant in mechanics and try to do it better 


Dhese efforts are. | am afraid. rather futile. because 
the rest on a omplete misunderstanding of the 
on lack of appreciation of the re ally 


ry difficult conceptual situation whieh quantum 


nechanics presents to us. This situation i mot 
mnething that depends on anv free about 
hich one might have this or that opinion It is a 
After 


ill, the existence of the quantum of action is a law of 


Nature 


problem: which is imposed on us by Nature 


it is not something we have invented, but an 


ispect ot Nat ire we have discovered, This discovery 
roated, when it was made. a very embarrassing 
situation, and quantum mechanics is, in fact, the 


imswer Which plivsicists after many years of effort 


mve been able to ive to this « hall nye ot Nature 
The discovery of the quantum of action was mace 


ith COPE with properties of ele ctromagnett 
rachation In order to have something definite 
besfor is. we can theretore speak about the situation 
in the theory of light or electromagnetic radiation. 


ilthough exactly the same can be said of electrons 
According to the 
lassical theory of electromagnetism, light or any 
| lescribed as a field 


constituent of matter 


ectromarnetic radiation can be 
in the simplest case a field endowed with periodicity 
in space and time: the element of radiation is thus 
plane monochromatic wave. that 
is, a field distribution which has strict: periodicity 


with a certain wave-length, and in time a 


repress nted by 


in space 
certain period connected with the wave-length and 
elocity of propagation by the wave equation In 
order to have this strict periodicity, the field must 
he spread out over the whole of space, and it must 


persist during iimited time: a pulse which only 
exists during a finite time does not have a sharply 
dletine d frequen but a whole Sper trum of frequen 
cies; likewise, a limitation in space of the 
packet 


inverse wave-lengths 


“wave 


implies a distribution of wave numbers (or 


* Substance of a lecture given at the University of Tokyo on 
Uctober 6, 1960 


FOUNDATIONS OF QUANTUM THEORY AND COMPLEMENTARITY 


By Pror. L. ROSENFELD 
NORDITA—Nordisk Institut for Teoretisk Atomfysik, Copenhagen 


April 29. 1961 Vo. 130 


Now, the discovery of the quantut implied that 
when radiation interacts with matter, as in the photo 
effect or in the Compton effect, the amounts of energs 
and momentum exchanged in this interaction are 
not at all related to the distribution of energy and 
momentum in the radiation field, but are completely 
determined by the mechanical laws of conservation 
between particles of definite 


roverning collisions 


energy and momentum ; in this pieture, a mone 
chromatic radiation is represented by a light quantum 
or photon, behaving like a particle the energy and 
momentum of which are proportional to the froquenes 
and wave number of the radiation Thus. one was 
here led to describe radiation by means of another 
classical concept, which had hitherto been applied 
only to matter: the concept of the particle, which re 
presents a concentration of energy and momentum at 
a single point of space and at any single instant of 
Tithe This is also, like the monochromatic wave, 
an ideal conception, and it is the extreme opposite 
of the latter; im fact. the two are mutually exclusive 


Yet. they are intimately related by the equations 


hy. p hea l 


which express the proportionality between the energy 
and momentum E, p. coneentrated in the particle. 
and the frequency and wave number v, a, defined by 
the plane wave 
These are at first sight very paradoxical equations 

thev relate together characteristics of the radiation 
which are contradictory to each other, and yet both 
tre Necessary to account for all poli nomena (for the 
interference of waves is just as fundamental a pheno- 
menon of radiation as the scattering of photons) 
Phe coefficient of proportionality, Planck's universal 
constant /, appears in the equations (1) as the product 
the energy of the photon 
which relate to two 


of two phy sical quantities 
and the period of the wave 
descriptions of radiation that are mutually exclusive 
Thus such a= situation demands more than = just 
mathematical analysis The mathematics are 
extremely simple, but the question is to underst uid 
what these simple equations mean, as they seem to 
combine things that are mutually exclusive. What 
we meet with here In actually a problem ot logu 
What are we to do when we are confronted with such 
a situation, in which we have to use two concepts that 
are mutually exclusive, and yet both of them necessary 
for a complete description of the phenomena ? 

It is this logical problem which confers a vers 
peculiar character on mechanics The 
situation was not quite the same with the relativits 
theory Of course, in ereating this theory, Einstem 
had also to make a very deep analysis of the fundam 
ental concepts of space and time and of the relation 
between them, but although the result was quite 
revolutionary. he could perform this analysis within 
Here we see 


quantum 


the framework of classical physics 
that it is this framework itself that is too narrow 
logically : the task is to find a consistent way of using 
classical concepts so as to give well-defined meaning to 
mathematical relations like the equations (1) in 
spite of the fact that the parameters involved refer 


we 
5 
4 
ee 
ee 
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The solution of this 
problem, to which a fundamental contribution was 
yiven especially by Heisenberg, received its final 
formulation from Niels Bohr; the new logical instru- 
ment which was created by Bohr is called comple 
mentarity. Complementarity denotes the logical 
relation. of quite a new type, between concepts which 
are mutually 


to two contradictory images. 


exclusive, and which therefore cannot 
be considered at the same time because that would 
lead to logical mistakes. but which nevertheless must 
both be used in order to give a complete desc ription 
of the situation. 

Phe idea underlying complementarity and making 
it possible to surmount the logteal contradiction is 
Contradiction arises when one 
validity to the 
exclusive If one 


in fact. very simple 
tries to give a universal 
that mutually 
both of them to 


circumstances of 


concepts 
apply 
situation irrespective of the 
then. of course 
However. tf reflects 
on the use of all physical concepts, one soon realizes 
that 
limited domain of validity 
lisre 


tries to 
any 
the 


du Tions 


situation, one 


vets into one 


any such concept can only be used within a 


These limitations may be 
long 


arded so one is dealing with simple 


situations, as in classical physics: the constant A, 


vhich marks the linut of applicaoility of classical 
with the 
mvolved im experiments that we can 
the limitation. Therefore the physicists of the 
nineteenth century had no need to think very deeply 
But after the discovery oft the 


has confronted us with such a 


once pts, is so gamall compared actions 


MaCTOSCOPLC 


about this question. 


quantum of action 


situation. we are forced to analyse the logical relations 


between concepts and to recog ize their limitations 


But once one has realized the simple fact that every 


sical pot Is only defined with re spect i 


i 
ertain class of phenomena, to certain well-defined 


physical situations, it becomes easier to understand 
that different sets of concepts, although incompatibl 
tray nevertheless be applicable to different physica! 
tuations 

Domains of validity of « ompl snentaryv concepts are 
each other 
Where the 
‘ verlap. the COTLET pts question can hoth he applic d 
but of course not rigorously 
is that of a 
be no rigorously monos hromatt 
limited to a 
tinite region Of space, 
of which we shall denote by Ar; 
monochromatl 


rigidly exclusive of 


overlap to 


not. im 


hey 


practice. 
some extent 
\ well-known example 
wave packet’ of radiation There can 
Wave: a real wave is 
interval, Af, 
the dimension in one direction 


always finite tire and a 


such a wave can be 


analysed into components with 
trequencies and wave the direction 4 
distributed over intervals Av, Ao,. the order of magni- 
tude of which, according to the mathematics of 
Fourier expansions, is just (At) We 
packet as approximating the 


time and space 


numbers (im 


regard such a wave 
localization of the phenomenon in 
with latitudes Af, Av. 
of the relations (1), fixing the energy and momentum 
of the radiation within an AE h Ay 
Ap h Ac,. Thus. between the latitudes of the 


complementary pictures there isa reciprocity 
AE. At = h, Ap, Ar zh (2? 


which is an example of the famous ‘uncertainty rela- 
holding for any pair of physical quantities 


and at the same time, because 


aceuracy 


tions’ 
complementary to each other : 

rhis reciprocity illustrates a fundamental feature 
of the complementarity relationship. On one hand. 
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there is no absolute limitation to the possibility of 
defining either of the complementary quantities 
by making the wave packet infinite we obtain the 
idealization of a photon of well-defined energy and 
momentum ; by making it infinitely small we have the 
ideal localization of the radiation at a single point ot 
On the other hand. 
either of these extreme idealizations 


space time. when we approach 
we see that the 
complementary one becomes Jess and less defined, 
and is finally excluded : the fixation of the energy 
and momentum of the photon precludes its localiza 

tion, and conversely, if we localize the radiation field, 
the definition of the energy 
contained im it Such reciprocal limitations corre 

spond ot to real phy sical effects, and the 
compleme ntarity re lationship ist expresses the fact 
that the experimental set-ups required for the determ 


e lose 


and momentum 


COuUTSe, 


ination and recording of each of the quantities i 


question are such as to Limpose on the complement 
the lack of definition expressed by 
a relation of the type (2 lo realize quite clearly what 


ary quantity 
is involved here, we must sharpen our language and 
than 


in classical physics, what we understand by a physical 


usk ourselves, more searchingly Was necessary 


Phe Precise 


phenomenon definition of a phenomenon 
must include the description of the apparatus which 
defines the conditions of the experiment, and also 
some recording process (an index reading, a spot on a 
pl otographu plate, ete by which alone the pheno 
as Terrain ited 


with 


menon can be regarded 


the phy sical 


quantities We are dealing in our mathematical 


theories are in fact just of phenome»nea 


relationship, and the ace 


sueh records 
ena so defined can be im a 


uracies of their recordings 


then stand in a re al uncertainty relation 


pre 


Reciprocal uncertamty relation 


in are 


sely what we must « xpect, from purely 
pont of view, if we are 
which 
phenomena have to be 
order to 
from an indiscriminate use of such con 


have 


domains of validity. 


moa 
the 


resorted to: for a complete 


as quantum theory. 


situation in contradietory pictures ot 


account In avoid trivial mistakes which 


would “arin 
tradictory 
delin tin 


some way of 


concepts wi 
sOTne pres ri} 
in each case how far we can po 
then The uncertainty 
thre price we have to pav 


enabling us to decide 
with the help of each of 

relations tell us. so to speak, 
for applying to the description of a phenomenon two 
contradictory. It 


will be realized, without going into further detail. that 


sets of concepts which are strictly 


the conception ot complementarity means a very 
of speaking about 


It involves a 


considerable extension of Our way 
Nature and about natural phenomena 
new logical framework within which to arrange our 
concepts, compared with which the classical way of 
speaking appears very narrow because It 18 confined 
tothe simple classical logic, governed by the prin ‘iple 
of contradiction 
the foundation of any argument we use, and certainly 
But we tind that when we deal 


with quantum phenomena it is too narrow : we must 


Of éourse the classical logic remains 
ot our mathematics 


have a wider way of connecting together the various 
concepts, and this is provided by complementarity 
The considerable our 
natural phenomena which is implied by this widening 
outlook is related to our 
causality. In classical physics the expression of 
causality is the result of the mathematical properties 
of the equations expressing the laws of motion of 
particles and of propagation of the electromagnetic 


most chanye in view of 


of our conception of 


F 
a 
“ual 
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When il the uutial conditions 
nvolving the initial values of the quantities an i 
perhaps some of their derivatives. the solution of the 


equations is completely andl ace ordingls 


the tvpe of causalit of classical physics ts determin 
his is no lonver the case when we have a com 


relati rust ip is os alread siivvested by 


the facet that we immot then speak of all physical 
juantitves with nlimited accuracy One of the 
ost obvious examples illustrating the new situation 


the enusspon of the spectral lines according to the 


(QUANTI post ilate. an atom ina high state of excita 
! in effect transitions to any one of the lower 
<eited states: but there is nothing in the conditions 
of the phenomenon to tell us which of these possibil 
Tie cdetinite couse Thereafore 


ndoistotry to tind the relative probabilities 


their occurrence t t to cope th such situa 
ons that the concept of probability has been 
mvented Thu plies venerally two 
all complementary ituations: if we consider one 
inh vhicl et is SAN the field localized 
thin a certain space-time region, we have a pl 
distribution for ‘all possible ilues of tl 
ere ry and md conver ely These 
shiatributions are ch that the corresponding avera 
fluctuations are connected th th entars 
space latitudes b reciprocity relations 
the field distrib mi ots ry narrow mm tume, if is 
de im emer est ¢ In other words the kind 
wusality that mplied bv the existence of 
relations between comeepts ms stat 


\ statistical \ a 
ily n with the 
or state hich are notoriously 
ned that is the ory n of the word ‘statistics It 
is for the first tune applied in physics in connexion 
th problems of atonue theory though not those 
{ with thy rd ti f ator 
ntroduced in therm that nth 
dy of the properties of ve te sof atom 
andl later also of systems composed of a ver larue 
niumnber of monochromatic waves of radiation This 
doamth ‘ mal half of the nineteenth century 
hem. Of cour nobody lreamt of the possibil 
h queer is complementarity \t 
othe ustiticeation for imtroducing statistica 
‘ ‘lity was simply this We aim at a complet: 
leseription of a is as «a mechanical system of 
nolecnles but th could only be obtaimed if we 


could know at certain time the exact posit and 
elocities of all the molecules of the gas; then we 


mild solve. at least in principle, the mechani il 


equations for t svsten and: deduce a unique 
deterministic way the state of the gas at any future, 
or past, time However, this ideal aim ts obviously 
unattainable, and therefore the best we can do is to 
peak of the states of the system in terms of probabil 
ity. just as, in view of the impossibility of predicting 
the exact time of a man’s death, we speak of the 
probability of his living for so many vears 

The concept ot probability was thus used with a 
sort of apology. in default of something better. This 
ittitude was of course quite natural for people belies 
ing in determinism, beheving that the Creator had 
imposed on Nature, once for all. rigid laws that had 
to be obeved and were so contrived that they cor ld 
only vield a single. predetermined, result Unpre 
indiced observation of the world aro indi us. however, 
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will soon reveal that this idea of rigid Geterititnist 
ix a fiction, an unwarranted extrapolation trom a 
very limited experience, and that there is no rea 
istification for it On the contrary, if we wart 
leseribe immediate experrence, surely we must sas 
that all our jadgments about Nature or about owl 
selves are judgments of probability: we arte never | 
tion in which we know all the conditions to 
applying laws which would give us & Unique answel 
Thus. statistical causality appears im fact as tot 
natural, more directly adapted to our actual meed- 


h better to look at 


lal 


than determinism: it is maine 
determinism as limiting Case of statistical Gausalit 
corresponding to statistical distributions very sharp! 


peaked around the average value From this point 


of view we are better pre pared to accept the fact threat 
the tvpe of causality of quantum hanies is fumedan 
entally statistical; and we are even in a position TO 
ive exactly the limit of validity of classical letern 
the statistical deviations chassica 
behaviour become nevhutble ith me 


i larwe number of quant action 


Now. returning to the case of statistical thermic 


dvnamies, it is mmstructive to consider an obyeetion 
to the pont ot view Just out limed which ps still ott i 
heared It is all right to sav that stat stieal mechanics 


a self-contained theory. as | have tri L to siugy 
nevertheless it is) conceivabl: tha 
beings, at least be 
friends ealled demons could be so small (and 


et endowed with sense organs similar to our bueat 
they could observe the motions of the individu 
molecules of a gas: such beings could then wt ‘ 
letermiunistic des ription of it I think the answe 
to this was already given very pointedly by Cl) ‘2 


lait tried to use this fiction of the Maxwe 


hen 

lemon to stion the universal \ of the second 
of the rmodynamies by pomtin vit that thos 
demons could bring about situations ¢ mitradictory to 
the seeond law. Clausius s answer Wwa- We are no 
coneerned with what demons can lo. but with what 


heat ean do by itself. which ele arly rears with the 


phenomenon of heat h we can sbserve I thint 


there is a very deep truth in that answer, deeper per 
haps than Clausius himself could realize at the tire 

In fact. what the situation in quantun mechanics 
has helped us to realize is that science ts primarily 
eoneerned with the communication of expertemer 
about phenomena, in other words, with statement 
made by human beings. and which other hurnan 
beings are able to understand For this very reason 
all such statements must make use of the concepts ot 
classical physics. because classical physics in just the 
language describing the re sults of direct observation 
the phenomena which we ean observe with ou 
senses, either directly or with instruments Co 
the sensitivity. in any event. with recording svsteme 


composed of many atoms If. then. we talk m this 


language about atoms which do not follow the laws ot 
classical physics, we meet with the limitations of its 
ise expressed by relations of complementarity We 
thus see that this complementarity has its sour 


just in the peculiar situation in which we find 
macroscopic systems, trying to deseribe the 
apparatit- 


selves, as 
possible macroscopic interactions of our 
vith the smallest elements of which Nature consist- 

Now. if we look back at thermodynamics from 
this point of view, we see that it presents a logical 
problem which ts just the same as that of quantum 
mechanics Here also we are trying to describe 
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terms Of macroscopie Concepts 
two ditterent 
detanled dvnamical 
svatem, in terms of 
describe its state 


such as volume, 


ith Wer 


ye a more or less 


the 


escriptron atone the 


ot 
of the n 


otions ink 


its parts; 


or We 


quantities, 


lated 


two 


ressure. entropy, Which are re 


the 


Bet ween the st 
lation of 

consider the 


laws of thermodvnanuecs 


odes of description ere is air com 
this is ve 


and thie 


rlermentarity 
riperature enercy, representing the thermo 


dvnatrcal protnts Of View respet 


Ivnamical and th 
antities 
that ita 


The st q are complement ary 
has to have 


solated, 


perature, 


1 othe rin the serse 


Serviny ae a 


of the svstem is cletined 
with the thermostat 

ot determined 
is energy hi 


stribut the carom 


Lis proportional to thet 


complerne ye 
Hp reeimpro 
flict 
Tse thre 
t 


mw ike 
by 


the stat 


ome 


of mechan serttiny 


ret ween <tical iations 
pularitities 


the 
deser 


of action 


TOSCO PLE 
dynamical 
iption has 

mtv ¢ 


illv. 


the quant the simil 
ises is On the logical le vel only: physi thy 
ndependent of each other 


here 


completely 
The thict 


atlect 


considering are those 


mtions we are 


the m 


a svaste 


hich parameters 


LCrOSCOpP 
whieh is a small part of a larger 
then. even intensive quantit 
will exhibit 
lefined for 


easy to see that one must expect rec iprocal relations 


t finite, system, 


fluctuations 


the temperature 


they are only exactly Infinite system 


between fluct and intensive 
that is which 
homogeneous svstem) are proportional to the number 
the 


In faet. the fluctuation 


tat Xtenmsive 


ins of 


quantities, those quantities for a 


\ f constituent elements of avatem, and those 
independent of 
fan extensive quantity, the energy 
to N vhile that 
i the temperature, say, 1s propor 
tional N! the product of the two is therefore 
independent of V and 
small bv a change of the munber of degrees of freedom 
the detailed calculation shows 
that the products in question are of the he’ 
here ( is a quantity independent of the size, but 
lepending on the physical properties of the system 
onsidered, and is Boltzmann's universal constant 
this which here plays a part 
malogous to that of in quantum 
Avogadro's 


hich are 
tor example. 
proportional ot an mtenmsive 


quantity. inversels 
to 
arbitrarily 


cannot be mack 


ot svastem \ more 


form 


constant 
Planck's constant 


Thus, it is 
theory: it is inversely proportional to 
number. which is thus seen to define a critical size 
the for which the complementarity 
between dynamical and thermodynamical deseription 


of sVstem. 
becomes important 
This 
seem 
eritieal size. which can be considered from both the 
dynamical and the thermodynamical points of view 


consideration is not as artificial as it may 


it is easy to give examples of systems of this 


NATURE 


take as the systems under investigation droplet 
ilsion distributed under pray in a solution 
which the 
them and to follow their motion 
which is a Brownian and yet 
isto speak of their statistical distribution mt 
As a thermodvnarmical 


Wwe ‘ which will 


ust ith S\Vstetmis large 


have a 


enough lor ts to see 


motion stnall enough 
he 


for 


solution repre sentative 


may take the entropy 


fluctuate 
oft the droplets 
characteristu 


account of this statistical cdustribution 
Now we ntemsive quantits 

the imdividual ot the 
is Choose the t which 


due 


solut 


on 
need ili 


ot motions 
dropl ts: for this let 


the 


the 


well-known Brownian fl 


the 


on gives 


with molecules of 


t n this case for product 


& 


W 
that 


We see 


to the pres mt 


thie 
the pattern of comple mentarits 
1 as in quantum mechanics 


in all details just 


therefor 
the 


rf complement arits 


curse 


So tar have fo ind that the atomiust 


vorld involves in 


its description two 

The 

in the account of the proper 

individual atomic sy the 

the behaviour of 
Tra the 

witty eNXists betwee 


ised on 


first and most 


ome ccurs 


oft 


stem second wher 


vate 


cle scribe ‘Itie 
a relation 
t= of 


o 


omplement eon 


theory space time localization an the 
momentum balance: at bgcomes significant when 
comsice red Ot 


the 


the 


mechanical action in the 
ordet oft Plane 


comple 


thre proce 


\t 


Tween 


thie s comstant second 


we have dynamical 


and the 
the critu 
both cases, 
ally implies a specific kind of statist cal « 


Systems 


thermodynamics \ 1 ire 


al size bere by vou s mumbe r 


viven 


aus we have seen, ¢ ornple mentarityv essen 
field of 


sitthateon 


Let us now venture for a moment into the 
We here 
characterizes the biological 
with the 
existence of 


spatial structures such as those of the protem mole 
| 


biology meet witha very 


what behaviour, mm con 


behaviour of inanimate matter, is the 
either detimite 


trast 
a certain struetural ordet 


such as 
brain In 
appearance of kind ot 
stability which 
vent of the past 
vears has bene th the the ve 
stage at which the life appear, 
possible mechanisms by which the maintenance and 
perpetuation of such a type of order can be under 
There is certainly 


formal 
ofr 
the 


topological structures 


the 


cules, more 


the 


mterconnex ions verve cells im 


any event, we notice 


order whi h 
ean be re produc ed 


remarkable and 


Now. the 


overy. 


has a 
ureat 
few ut rv lowest 


phenome»na ot 


stood in simple terms of physics 
that. with the most 
forms of biological behaviour 


no reason to expect elementary. 
also the most elaborate 
will not eventually be 
the laws of physics and chemistry, that is, in the last 
instance, to quantum mechanics, simee according to 
the famous saving of Dirac quantum mechanics ex 


re duced, In a certain sense, to 


plains a large part of physics andthe whole of chernistrys 
Now we may perhaps add: the whole of biology 

Yet this is not the whole story 
that. when we are pre sented with such complicated 
structural problems, it is practically impossible, even 
with the most perfect knowledge of all the laws of 
to predict what kind of 
of si hi 


It is quite obvious 


physics and chemistry, 


will result from a given structure 


sud we may do tl 
t 
t 
pr 
' 
=| | 
! + 
| 
ay 
ind we cannot then aseribe to it any ter of the two thact 
because im order to define the temperature we 
estab hermal contact between the svstem anal 
nothe1 Jar ay 
mversely, if the temperature 
mi this wav, it exchanyves ene! 
gs 
hich means that its 
tact. we know that in t 
nit 
the modulus of which 
ture of tl ter 
cal of « 
— 
recipr ee 
two 
are 
= tk { 
{ 
i 
= 
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complexity We are here im the same situation &s 
somebody who would know all about mechanics 


and is presented with a blueprint of some machine 
which he has never and which he not 
Know It would be very hard for this person tO guess 
the function of the machine, to understand why this 
partie ular combination of motions has been set up 
We must realize that in order to get complete under 
of func 


does 


standing of organisms we need the concept 
We must somehow know beforehand what the 
function of a certain organ is in order to be able to 
We here meet with another 


tion 


understand its structure 


functional causality which 1s 
to the ordinary 
from which this concept ot 


that at the 


type of causality 


obviously complementary causality 
of physics and « hemustry, 


abser t Thus We bio 


have another stage of complement 


fumetion 18 


logical level we 


which again presents thie characteristics 


“arity, 


exclusiveness as the omnes on 


the 


of mutual previous 


iption © 
on the other 


one hand. we have complete 


organs in terms of physics and chemistry 
the functional mode of dese ription, which will always 


be necessary for a compl: te account oft such compli 


cated arrangements of molecules as living heimgs 
This complementarity is concerned with another 
aspect of atomic systems than just the size. although 
the size is rather critical; inasmuch as_ biological 
tructures can only occur at a definite stage of 


one hand for 
other for the 


allowirg on 
and on the 


molecular complexity, 


the necessary stability 


possibility of reproduction ; but the main pornt here 
is the type of spatial ordering of the constituent 
which tinguishes biological svstenm 
one 


At this point I may ye rhaps he allowed to venture 
a little further still on the path of speculation, anl 
following The whole porme ot the 


raise the question 


logie of complementarity im its application to the 
atomistic deseription of the world, is that the mutual 
limitations in the use of the classical concepts it 
miplies, at eae h of the three stages we have recog 
nized, are related in the last resort to the size of the 
sense organs of human beings. To be sure. there 1s 
no «direct reference in physics or even in molecular 
biology to the human observer as such. but only to 
registering appliany es which are entirely controllable 
physical systems Still. the size of these appliances 
dietated bv the requirement that the comple 


mentary limitations be negligible in the 


their behaviour. and this effectively 


account ot 


brings them to 


macroscopic size, that is, to a size adapted to our 
sense organs There was a Greek philosopher the 
sophist Protavoras. who used to say that “man is 


the measure of all things There is a deen r truth 
in this than he could possibly fathom. This brings 
Ix the recourse to complementarity 


11s to the question 


logic so to speak an accident another of the manv 
imperfections of human nature, and is it not con 
ceivable that other rational beings, some kind of 


Maxwellian demons. could develop a different mode 
of des ription of Nature not affec ted by anv compl 


limitations * 


mentary 

The 
that there 
of complementarity 


submit 1s 


should like to 


idental in the emergence 


tentative answer I 


is nothin ace 
logic than in the emergence of 
Thien himself as a product of organ evolution My 
that the concept of a thinking Maxwellian 
self-contradictory I that the 
development of a computing and communication 


evatem like our brain demands about that comple vity 


porme is 


che mon Is suspect 
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a 
of organization which has been reached by our own 
species In the course of evolution After all, it is an 
empirical fact that rational thinking has only arisen 
at the stage of mankind. presumably because it was 
only at this stage that a braim developed with a 
sufficient number of mterconnexions between nerve 
cells to make possible this very pes uliar behaviow 
which we call rational thinking. Hence the suggestion 
that no animal other than man or 
equivalent complexity can possibly have any physics: 
and this degree of complexity, as we have seen, meces 
sarily implies the introduction of cowplementarit 
in physical theory 

The view oft physics. and in tact ot scrence, whiel 
results from the development of quantum theory 
verv different from the scientific ideal of the nineteenth 
century; but it is by no means, or so It seems to m 
inferior to it The ideal for which such people ue 
Huxley and Tyndall fought. the supremacy of human 
was based on the 


sortie being 


reason over all forms of irrationality, 
deterministic view of a Nature governed by infle xible 
laws. which the task of science was to discover and to 
formulate These laws, by their very 
have absolute validity, and thes would give a pict ive 
of the universe. in the literal of the word. a 


picture whi h could be contemplated. but from whiet 


nature, Wo 


the spectator the human spectator would be ¢ 

clided, or at least reduced himself to an object ot 
contemplation. The present conception, on thy 
contrary. stresses the fact that at every stage the 
human observer intervenes in a very fundamenta 


wav bv determining the very language im which the 
laws of Nature are 
the laws of Nature. from this pot of view, 1 


of drawing a picture of the world independent ot 


formulated Phe signmifieance © 


rot that 


vho is looking at it. but rather of giving an an ilvs 
of the interaction between ourselves and the externa 


world At first sight it would seem that one thus 
introduces in science a subjective element But the 
fear that the objectivity and rationality of the old 
view would be abandoned is entirely unfounded 


Prue objectivity is simply the possibility of guarantes 
ing that the account ot the phenomena will conve 
equivalent information to all observers, that it wil 
onsist of statements intelligible to all human beings 
This objectivity is indeed 
theory by the existence of 
illow vou to will 


ensured in quant 
transformations whi 


the 


who makes 


pass at from point of vir 
of one observer to that of another 
other type of experiment It is just the invariance 
of the laws of physi s for such transformations that 
ruarantees their objectivity. and nothing is changed 
in this respect by the advent of quantum theory 

Far from marking a retreat of human reason from 
the ambitious aim of the great pioneers of the preced 
ing the new ideal of science appears as 
tremendous advance towards this vers 
pared with the old one, it is much broader of scope 
much richer of content It is more trulv adapted to 
the actual situation that scientists have to face in 
them quest ; the logic of complementarity enables ts 
the dilemmas which this situation 
and which insoluble from the 


I mav therefore conclude on an 


centuries, 
aim. Cor 


to cope with 


presents to us, were 
old point of view 
optimistie note by assuring the vounger generation 
that the rational analysis we are 
handing contributes to a further 


instrument of 
over to them 


inerease of our power of understanding our position 
in Nature and of coping with the problems which it 


raises 
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ON THE PRIMITIVE EARTH 


By Pror. J. ORO 


the E 


Urey', Fensen 


comets with irth or 


NTERACTIONS 
if the Moon have been suggested by | 
kov? and more recently DY Whipple® in order to 
explain several terrestrial phenomena. It is 
ated that 40 million comets are now 


in the solar system‘, and it 


estim- 
present 
has been calculated that 
100 have collided the Earth 
the formation of planet some 5 }oy 
vears ago. (The value of LOO comets is obtained from 


about 


about comets with 


since our 
Urey’s comet-Earth collisional probability assuming 
rate of formation This 
would be larger if the number of comets 


value 
the 


solar system was formed were several thousand times 


a constant comet 


when 


yreater than at present?) 

suggest that one of the portant 
of the interactions of comets with the Earth would be 
the acecurnulation on our planet of relatively large 
amounts of carbon compounds which are known to be 
transformed spontaneously into amino-acids, purines 
and other biochemical compounds 


First, the amount of cometary matter (made 
mostly of carbon compounds) trapped by the Earth 
‘luring its first 2 10° years can be calculated to 
range from 2 x 1O0* to 1 10'? tons on the basis 


ot Urev’s collisional probability’ and the estimates 


ot 1-10 km. for the diameter, and 0-O1L-0-05 gm. em. 4 
for the densitv of the muclei of comets! Phe 
issumptions made here are that most of the cometary 
inatter, neutral or ionized, was retained by the 
yravitational and magnetic fields of the Earth. and 
that the Earth's environment during the first 
2 « 10° vears was essentially reducing® and perhaps 
throtie?:* It is further considered that the high 
temperatures developed as a result of the collision 


unpact would not essentially have altered the poten 
tial reactivity of the chemical species present in 
SILCEe spectroscopical obser, itions of pre 


post-perihelion emission 
attest 


and chemical experi 
to the thermal stability of the 
The high 


any thing. 


mentation’! 
cometary carbon compounds 


would. if 


pressures 
tend to 


condense the monocarbon species into linear chains 


veloped on 


of 2.6 carbon atoms! 


Secondly, if terrestrial accretion of cometary matter 
from comets passing sufficiently close to our planet is 
considered, the amount of carbon compounds trapped 
by the Earth 
that this second mechanism of mass transfer which 
would result in a 
cometary matter 


1} 
direct 


would be even larger It is possible 


more continuous accretion of 


Was as Important as the one by 
Analogeus 
above have been offered for the terrestrial capture of 
non-volatile meteoric 

Thirdly, it is known from work on cometary spectra 
carried out for more than half a century and compiled 


by and Haser® that contain large 


mechanisms to those 


Swings comets 


amounts of hydrogen, carbon, nitrogen and oxygen 
compounds, as indicated by the fluorescence emission 
hands of diatomic and triatomic radicals or molecules 


Chemistry Department, University of Houston, Houston, Texas 


such as CH, 
and 
»ybsery ed Ith the 


as CH*, OH 


heads or in the 


NH, NH, and OH, 
COr, N,+ and Co, 

tails of comets when 
these bodies are at distances of less than 3 A.u. from 
the Sun. The CN band is generally the first molecular 
emission to appear on the tails of comets during the 


ions such 


travel of these bodies toward the Sun, and it is also 
the band with the largest degree of extension mto 
the comets’ heads, followed in intensity by the C 


and the Cy, bands It is possible that the nuclei of 


the heads of comets contain frozen free radicals 
Which are volatilized by radiant heat from the 
Sun'®'7, and it is also possible that they contain 


frozen ordinary molecules which are vapourized and 
photodissociated into radicals by the radia 
These two points of view do not necessarily 


solar 
exclude each other. since it has been found recently 
that the NH radical can coexist with reactive carbon 
compounds!® In general, it is considered that the 
parent molecules of CN, NH, and OH are hydrogen 
cyanide or cyanogen, amn@mnia and 


water, resper 


tively®:!* 
would 


be of interest to find out by experiment the products 


On the basis of the above considerations. it 


formed from chemical mixtures approaching cometary 
composition. This has partially been done by study 


ing the products formed in reaction mixtures con 
taining hydrogen cyanide, ammonia and water 
Recent studies in my laboratory have provided 
evidence for the synthesis of 4-amino- 


and = glycinamicde, 
wids** fri the 
reaction of hydrogen cyanide in aqueous ammonia 
All these compounds and other unidentified products 
formed more or less simultaneously, 


5-cearboxamide, 
and forman 


alanine and 


inidazole 


xuamidine iidine? 


ulyveine, other amino mm 


vere in the same 
More than 


fifteen experiments have been carried out to the pres 


reaction mixture in a spontaneous manner. 
ent time using concentrations of hvdrogen evanide of | 
to about Ll 7 and temperatures of 30-100° C. The 
svnthesis of adenine, imidazoles, amino-acids and the 
other compounds has been demonstrated every time 
that the reaction product has been analysed for them 

In addition to hydrogen 
water, other reactive such as formalde 
hyde, acetaldehyde, hydroxylamine and hydrazine 
could hoe expected to be formed by intercombination 
of cometary radicals 


evanide, ammonia and 


molecules 


Experiments carried out with 


aqueous solutions of these compounds have also 
resulted in the formation of biochemical products 
Thus, formaldehyde and hydroxylamine or hydrazine 
have 


aliphatic 


amino-acid amides and 
Formaldehyde in the 
of calcium oxide is known to yield C, to ¢ 
saccharides?? tecently the synthesis of deoxyribose 
from formaldehyde and acetaldehyde 
observed for the first time in laboratory 

Since glycine and glycinamide were two of the most 
frequent products obtained in the ahove amino-acid 


vielded amino-acids, 


26 presence 


mono- 


has been 


miy 


re 
= 
J 
| 
q 
a 
aq 
| 
a 
A 
4 
| 
4 
ay 
5 


cometary population of 
mical composition of Co 
irs reasonable t} i ( cloud about the I 


hemical st f I wish to thank Drs. L 


he foregone app 
»number of compounds of 
polypeptides, purines, Herbig. H. ¢ aad 


as 
imidazoles and the pentoses, ribose 
been formed from cometary 


and deoxy nformation 
bose could have experimental work 
trappe d by the prin itive | arth 
of cometary orig ported in part by grant G-I 


al compounds reported 


The present hypothes! 
hemical compounds ot he primitive Fat ’ Science Foundation 
o be considered as an alternative hypotl esis to that 
formulated by Oparimn**, and Miller and 

and others, | atl Pe a cor ple mentary 
hoth cases ially reducing conditions 
assured 


conditions 


amounts 

mixed W 
compounds 

he early ati rosph 


vochermical svntheses 


hypothesis that 


he partial replenist 


lanet atter 


wou 
amoul 


of the prin 


he centr 
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‘ erization of These ds a tinal thought tt ts inter on 
tudied Phi predominant elementary COP bor comets 
eouUr nil nas tems Was a 
rat, polypeptid vhich wer ind for that matter that of the Universe as a whole see 
ere both found to give ‘ 
veines Land IL by the infra-red f we exclude the inert gases**, is precisely iden 
nd her properties**4 It ma bye o tt elementary compo mo oof 
} hat th nthes f pyrimidine such as hvedrogen, carbon, mitrogen vl | 
» be wm ible | corollary is that given appropriate plan rv cond 
f urea with certain ©, nds resulting on the phenomenon o 
f comet probable event in our universe rather than a ve 
from the svrimetrical apecies of 
Phe mechanist of avnthesis of most of the above mprobable one ei a 
dated ind im general In order to formulate more pr t 
ommon with known chemical and tive aspects of this hypothesis 
have been brief to carry out more detailed work on the statisti 
biochemical SV heses Ney {1 t 
ortes and they will be 
por i ets. and on the nature 
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proble the extent of of Guidry. C. L.. Nature, 186, 
the Eart! atrmosphere It need niv be realized j i Gu | 
n tor f organic 1 itter, and that the er Inst High Seb at ver 
‘ n one llio ons 
ofl e coneentratron im the of tne tl prea ° 20 
rea would presume my ors. 3 Fifth TInt 
ted dilution by the s i mnount of ate! 1.7 ) the 4 
‘ 3.4 ha present on the primitive Earth" New York ’ 
H.€., Proc, U.S, Nat. Acad 38 
\ 1} i peer ips t i tr . 130 
that the react t het al species proser H. N..a DH. P Vat. Acad. 19 
omets and trapped vould be suct (ie 
that. under the nereased gravitationa id, anc rsity of ¢ = 
+} ther pl ca ma leveloped on 57 
+} wo twee ray i \\ \ 112 
pro 


April 29, 1961 NATURE 


OBITUARIES 


any 


Lord Stopford, K.B.E., F.R.S ‘i he Roval College of r 

Wigan on June 25, ISSS, and died on March 6 | arn dy 
ited at Liverpool College, Mancheste : is wya 
School nad th of Manehe - t nighted im 
onl. er and | vas ineluded in the 


Phi 
M.B., Ch.B. with honours in 1911, 
and prizes during |i 
topographical morass 


STOPFORD Was 


He Wiis ed ici 


yaining several distinctions 
medical course After serving as a house surgeon : 
Rochdale Intirmary medical officer «a trom tine 

‘ hae it hac fallen, and who did much to close 


Manchester Royal Intim 
demonstrator in anatomy, th 
He was promoted lecturer in 
received the degree of M.D. with a : 

owe first to take over 
teaching 


and “asistant 
he became. in a 
Which hex develop 
the University ot Man uc ud lovel 

ofl wthods in teaching 


tween the basic 
t He was a 


chester 
the same vear he 7 
(iold Medal for a thesis of outstanding merit on “The tn ' 
istolog Both as a professor and vice-chancellor 
! ! athy with students and their prot 
as highly by his 


lems was 


Arteries of the 
the Manchester 
resignation of Prof. (la Gratton Elhot 
and in December 1934 Was appointed 
ies in the Arts and other 


chancellor in succession to Sir Walt 
chancellor and pro 
and research in all their manifold aspects 


‘ bbreviated list of his appointments given 
mt and other 


THAN Y (roverniment 
s the chief inspiration for many of 
lical on recom. 


chair 

Srut! 

ovide ; and he was appreciated 

r Moberle Faculties as by those 

in his own profession. His familiarity with education 

bined his duties as vice til | 
Vitis tilt 

anatomy until 1938, when he peri 

yas appointed to a personal chair of experime 


irology 
His ability as ist Was recognizes 
tion he } h ty sighted reforms in me: 

t ! i Oolenough 
late. in they had one 


Sin 


creates 
er honour the emor\ a dis 

ind supre trator and 
hac my honours 


orsom ana 
unble and kind. 


A. Mircu en. 


livided rou 


Miss Ethel F. Bellamy 
at 


ners injuries. and 
and tuncetion of st of 
nervous syster he vho have 
! ‘ Astronomy in (areat 


pipers and an monogray h on 
ind the Sensorv Pathwavs Miss Bellamy went 
inatomical text-books \ ‘youn ay 20 “as int to her 
chancellor he was unable to indulge his th 3 te F | Th i eto relieve 
and clinieal research, bu im o part of vo he preparation of 
continued as a seit would undoubted the Oxford zones « th 7 hie Catalogue On 
his alread, high reputation the completion of these 
nention a at of Prot. H. H. Turner, Miss Bellamy then undertook 
asures for the Vatican zones. 


“niVersit 


sections to 


elating basi 
zones and ince r the direction 


even 


and his Universit, 
hy y vork for which she was awarded a 
silver medal by the Pope in 1920 


the best At the i the First World War ‘of. Turner 
the » Chancellors and Prin had agreed smological 
His worth "eCOL nationally by his porn work of John Milne Miss Bellamy assisted Turner, 
‘ irman or member of and in this connexion spent som months in 1OL9 at 
] » General Medical Counce hide in Isle of Wight in charge of Milne’s in 

itinned when the im 


insferred 


a short notice one 
did for education 
best vice-chancellor Manchester 

to Sir Heetor Hetherington 
ill refers to the met 


the reduction of the me 
commemorative 


ul and according 
to continue at Oxford the 


tru 


erdepa 

t lon Lab 

Liversity 

he Inter- 


1923 the 


al 
i 
; 
gen 
af 
Jett 
mt 
| 
Poe itioms on the blood supply of the brain, his anatorm oa 
ical and clinical studies on se wation, Dased mainly oF 
Ab. the obs of patients 4h, neripheral 
A 
©. 
a 
2 
Fund. the Nuffield I 
ental Committee on M: 
sities Bureau of the Britis 
i 
of the Roval College of PI 
served as chairman of t} 
ee Hospital Board (1948-53). of the John Rylands national Seismological Summary (prior to iii” ; 


302 
Bulletin ot the brit: h Association Committee on 
Seimology Her part was to collate the readings 
in some cases measuring the original records, of 


earthquakes as recorded initially by 200, afterwards 


nearly 600, seismological stations throughout the 
vorid. and to mamtam yeal after vear a corre 
spondence with these stations which did much to 


Originally, 


improve the accuracy of time-keeping 
Purner computed the epircentres from these collated 
readings, but from 1923 a greater and greater part 


ao now the 


of this work was taken over by Hughes, 
the Seismological Summary 
From these epicentres and the computed 
h station Miss Bellamy then prepared 


work 


cureetor ot national 


it Kew 
re siduals for ea 


the copy for the press ind read the proots This 

she continued until the transfer of the Summary to 
Kew in 1946, adding to it during Hughes's war 
service the computation of the epicentres for SIX 
quarterly issues of the Summary Time also was 


Element 103, Lawrencium 
creation of lawrencium, the eleventh new 
bevond uranium (element 92 


man-made element 


April 13 by the University of 


S Atomic Energy Cor 
vas formed on February 14 
us 


Vitis announced on 
California and the 
An of this element 


of ealifornium (element 


prin 
boron-11 
the Lawrences 
niversity of California; 
this experiment, 


by bombarding 3 


or 


nuclei in a heavy 
Radiation Labor 


the 


th boron 
accelerator at 
of the l 


sts who earried out 


story foul 


nuclear screnti 

Drs. A. Ghiorso, T. Sikke land. A. Larsh and kK 
Latimer, propose to name the new element law 
rencium in honour of the late Ernest Orlando Law 
renee, inventor of the eyctotron and founder of the 


which bears his name. alifornium, used 


‘ he target ! sterial « maxle by the prolonged 
radiation of trans-uranium elements in a nuclear 
wtor by the suc ve addition of neutrons. Simee 
wh ome heavy element is more unstable than the 
e before, this procedure 1s inapplicable to the 


ments and heavy-ion bombardment 1s the 


} at, ele 
! route heret they may be created In addition. 
} dentifieation of the heaviest elements prepared 
n this way becomes progress ely more difficult with 
wing at nul r owimys t their imstabilit) 
rnd to the ry fe ito of the product which are 
ol d Althe h ry be possible to create on 
+ two more new elements by this technique, It 1s 

obable that elements beyond number 105 wall 


be synthesized and identified 


Mr. J. R. Mills 


satisfactorily 


Ministry of Aviation 


Mer. J. KR Mitts has been appomted head of the 
Radio Department Roval Aircraft Establishment, 
Farnborough Educated at the Grammar School. 


Kingston-on-Thames and King’s College, Londor 


honours 


he completed in 1939 the speci course in 
physics Shortly after war broke out Mr. Mills 
jo ned the Air Ministry Researe h Establishment, 
Dundee (formerty Bawdsey fesearch Station) It 
was here that he began his connexion with radar 


1940 and 1944 he divide d his time between 
Aviation Radho Department, the 
Establishment and the Telecom 


Bet ween 
Ministry ot 
Aircraft 


the 


Royal 
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found to prepare a catalogue of epicentres from Th 
International Seismological Summary for the yer 
1925 30, and in 1936 a complete Index Catalogue 
pu for the years Isle of Wight 
County Press) tout ther witha frequently reproduced 
equal-area map showing the location of these ep) 
centres on the Earth's surtace A brief account ot 
with some of the original maps appeared 
in Nature (143, 504; 1939 

Dogyved throughout her life by ill-health and work 
for many years in an old wooden 
nothing 
the quality 
that 


tres 


work 


this 


img im discomfort 
hut in the Observatory grounds, 
allowed to stand in the way ot 
quantity of her work. It 
should have been awarded an honorary M.A. by the 
University of Oxford, whose faithful servant she had 
Retiring in 1947, she spent 
mith 
PLASKETT 


was evel 
and 
she 


was only fitting 


years 


been for so many 
her last vears in Upwey, near Wevn 


H. H 


working 


munications Research Establishment, 


throughout 


of this period on the problems ot 


systems, mainly im the 
1946 Mr. Mills was a member of the 


secondary radar metri 


bands In 


wave 

team at the Telecommunications Research Establish 
ment which had been set up to develop electronu 
systems tor use tinh civil aviation, his partic ilar 


interest lying m the developmi nt of distance measul 


During this period his group was 


ny eq pment 

one of the first in the United Kingdom to mvestigate 
the use of overtone ervstals as fre jueNnes sub 
standards. In 1950 he returned to the mulitarys 


measuring 
From 1952 


field and concentrated on techniques tor 


range to a very high order of accuracy 3 
he led a team set up in the Teleconununications 
Establishment to carry out research imnto 
new forms of airborne surveillance radar and, in 
particular, to exploit the new wave-band (@ centred 

a wave-length of 0-36 em During 1954 60 


on 


the Airborne 
tablishment 
formerly Establist 

it and the Radar Research Development Establish 
ssearch and development con 


Mr Mills was the superintendent m 
Radar Department, Roval Radar Es 


Telecommunications Research 


ment im charge of re 
eerned with the offensive airborne operational needs 
\ir Foree and Royal Navy For a 
commencing in October 1960 he was the 
Ministry of Av Head 


the olectronic 


of the Royal 
oad 
curector at 


arsistant mation 
quarters concerned specifically ith 
problems of ivil aviation 


Mr. J. H. Briggs 


H. Briaes has been appointed cureetor ot 


ivil aviation) 


Mr. J 
electromcs, research and developm mt 
nthe Ministry of Aviation Mi 
at King Edward’s School, Birmingham, 
aon open scholarship mm natural 
St. John’s College, Cambridge, 
graduated with honours in the 
Part 1 and Natural Sciences Tripos Part IL (physies) 
After a vear and a half in the carrier communications 
laboratory of the General Eleetrie Co. 
service at the Royal 
years m the 

direetion- 
transfer to 


Briggs was educated 
and obtamed 
sciences at 
where in 1935 he 
Mathematical Tripos 


ajor 


development 
he jomed the Government 
Aircraft Establishment, where for three 
tacio Department he was engaged on 
finding research and development. On 


ad 
4 
P 
a 
age 
Boot 
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the Air Ministry Research Establishment at Swanage 


in 1940 initial work on radar aerial systems led to ant 
face vessel development and then to a period ot 
sison work with Coast sl Command to investigat« 
the utilization of anti-surface vessel Mk. 2 and prepare 
the introduction of centimetre anti-surface vessel 


for the Battle of the Atlantic. On return to the 


Research Establishment at 


Peleconununications 
Malvern a period in charge of test-gear development 
was followed at the end of the War by the organization 
and running of a research programme on microwave 

easurements in conjunction with the Radio Research 
Station of the Department of Scientific and Indus 
rial Research During this period he was tor a time 
chairman of the Inter-services Radio Measurement 
Committee (later the Radio Electronic Measurement: 

in 1950 Mr. Briggs undertook a programme 
work involving simulation and computation 
establish a mathematical model of a homing tes 


for comparison with the results of flycht 


In 1955 he became a s iper niendent m the 

fadar Department, Radar Research Estab 
lishment, of the development of data 
handling svstems, and as such was intimately con 
cerned with the overall design of air defence systems 
These interests resulted in participation in extensive 
negotiations within the Nato framework in con- 
nexion with the co-ordination of European defences 
requirements —particularly in the field of military 
The recent ly re newed 


lata-processing and exchange. 
nierest in co-ordination of defence and air traffic control 
requirements brought him mito close ouch with 
civil aviation problems so that he is partic 


well qualified for his new appomtment. 


United Kingdom Atomic Energy Authority 

Appointments 

lure Atomie Energy Authority and the Nation 
Institute for Research in Nuclear Science have agr 
that the deve loprne nt of party le accelerators hithe 
earried out by the Aecelerator Division, Atomuc 
Knergv Research Estal lishment. Harwell. should be 
the responsibility of the Ruthe rford Laboratory of 
the National Institute for Research in) Nuclear 
Screnee Mr. L. B Mullett. thie head of the Aecelerator 
Division, has joined the Rutherford Laboratory as 
assistant director for accelerator and applied physics 
Other appropriate staff transfers have already been 
de 

Consequent on the appointment of Dr. RK. Spenes 
as cle puty director of the Atomie Energy Research 
Establishment. Harwell. Dr. W. Wild has been 
appointed head of the Chemistry Division. He has 
responsibility for the scientific work of three branches 
Chemical Processing and Reactor Chemistry; Radia 
tion Chemistrv and Solid State Chemistry: Radio 
chemistry. Mr. A. A. S1 wales, head of the Analytical 
Chemistrv Branch. has been given the status of a 
livision head and will be directly responsible to the 
lirector of the Establishment for the scientific work 
inder his control. His branch will continue to use the 
general administrative services of the Chemistry 


Division. 


Day-release Students in England and Wales 

IN a written answer in the House of Comunons on 
April 14, the Minister of Edueation, Sir David Eecles, 
gave the number of davy-release students under 
I8 vears of age enrolled in major establishments of 
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further education in England and Wales m 1959-60 
as 191.526 bovs and 50,976 girl Of these, 91,009 
and 23.419 girls were m the English counties 


bovs 
including London), and 91,070 boys and 26,247 girl 
| 6.501 bovs and 857 


in the English boroughs; only 
rirls were in the Welsh counties. and 2.946 bovs and 


£53 girls in the Welsh boroughs 


Educational Statistics for England and Wa'es 


As a complement to the national statistics whicl 
appeared in his annual report, KEdueation im 1959 
the Minister of Edueation has now issued a wide 
range of statistical material concerning local educa 
uthorities in England and Wales Selected 


i 


tion a 
Statistics relating to Local Edueation Authorities im 
Eneland and Wales, Educational Year 1958-1959 
Pp. n+ 25 London: H.M. Stationery Office, 1960 
3s. met The booklet contains estimates of the 
total population of the two countries and statistics 
of the total number of scholars in primary and second 
arv schools. and in training colleges in counties and 
county boroughs in England and Wales There 1s 
also interesting information about the number of 
medical officers, dental o 
each loe il authority: the number of pupils receiving 
milk and school meals: the number of awards mad: 


fficers and nurses servin 


by loeal anthorities to students wishing to study at a 
university or elsewhere— the latter show that suffie: 
ent discrepancies occur to make implementation of 
the full recommendations of the Anderson Committe: 


a matter of urgent necessity 


U.S. Project Mohole 

Ture National Academy of Sciences and the National 
Science Foundation announced recently that th: 
expe rimental drilling ship. Cuss I, operating wu 
12.000 ft. of water off the west coast of Mexico in 
the Project Mohole, obtained, for the first time, 4 
sample of the so-called second layer under the softer 
sediments of the ocean floor. This layer, the presenc 
of which has been previously known only by reflexion 
of seismic soundings, has been revealed as basalt 
This hole, which was begun at Guadalupe Island on 
March 31, reached a depth of 490 ft. after 11 hr. of 
drilling. Coring then began, and cores of soft, grey 
green clay of Miocene age were obtaine dtoa depth 
of 560 ft At that depth the drilling-rate abruptly 
decreased and when the core barrel was retrieved, it 
was found to contain a hard, fine-grained basalt 
the drilling had achieved threshold to the sima. 


Animals for Cancer Research 


THe provision of animals for cancer research was 
discussed at a symposium sponsored by the Labor 
atory Anunals Centre of the Medical Research Conne:! 
Laboratories on May 23, 1960 D.seussion was 
maniy concerned with the desirability of providing 
suitable animals from a central organization «ol 
whether users should provide their own locally. Tle 
dilemma was posed by Prof. J. 8S. Mitch ll, of th 
University of Cambridge, who acted as chairman of 
the symposium, and indicated that the provision of 
animals for research needs expert knowledge, in 
cluding that of manunalian geneticists and veterimary 
experts The problem is not only one of size but 
also involves many technical problems, including 
for example, continued testing to make certaun the 
strains are authentic, and maintenance of the pro 
duction of disease-free animals The great econ 
tribution to cancer research has been the develop 
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‘Araldite’ in Museum Work 


parts) 
paar 
st Ninian h 
Paranormal Phenomena 800, and 
ALTHOUGH al 


Poultry Keeping 

Krerers of fowls, ducks and geese 
the publeation by Ministry of Ag 
and Fisheries of t two Bulletins 
One of these, entitled Poult Bree 
No 146 Third 
London : H.M.S.O., 1960 
146 pages of valuable imformat 
Mann, poultry advisory officer o Nat roma! 
Agricultural Advisory Service, he geneties of 
the inheritance and 


ion and 
results obtained ‘ characteristics and om mut ystems and systers 
ype that many phenomena f breeding, with a glossary explaining technical 

One of its aims is to give the smaller breede1 


ms 
actieal information about the methods used bv the 

breeders. The other Bulletin, entitled Ducks 

(lees ill n No. 70 Pp O38 plates 
Fourth Edition. London : H.M.S.O., 1960. 6s. net 

who tind that these birds are mot 


particularly 
al (th 

| interest. those 

has s ‘ t ‘ mteresting themselves, but also protitabl 

‘ eras a enterprise or as a side-liw 


explanati 
production and of food conversion 


Bulletin takes the alder tep boy 


eacies of choosing a g Od 
} wthods of breeding, management, rearmg and 


The Raffles Museum, Singapore step through the int 


The l 


ening, and of the marketing « gos and 


16] 
mifor? abe t 


some 
eases of duck 
ul control Wi 
this Bulletin pro 
has five apper 
f the birds for 
ght due to plu 
of t he 
s. Its eight pages 
portraits 
Museums Association Monthly Bulletin 
AFTER pul } gy the mal 


Test on Recording Spectrophotometers 


lect-rie Spee Cel 1) 
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etior 
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wie } bet on Tech Notes. No 21S, | } | 
\r J it nbred RI Ltd.. gives some wee ting examples of 
ler ‘ fra ule Te ‘ taft Ara M Wi | 
pure stran ts. 10. Duxford: C.1.B.A. (A.R.L.), Ltd.; Februat 
ree itv nm and frac; articles or wee and 
wil perhaps f nboread strau ot rat ri = eum objects and thus preserve them 
for car ‘ ret Prof. Mitehe beleve that ther fhe examples quot 1 inelud +} Kent 
\ 
a need to establish a large organization with expert ere boat unearthed in Westmorland during 195 ae 
staff arvl proper financial support to provide anima trenethened bv the use of a formulation consisting za 
mul needed for Cancer researc! \f (5 rt hardener HY 219 
report of th has now been published by narte secelerator DY 219 (1 part andl dibut 
ts dealt vith w 
Nigerian ceremonial 
bowl! dating from 
ought-iror frar 

fror the Rova 

ere repair work with 
po \raldite’ has been earried out with suecess meluding 
aly at ley le lowe of its action 1s stil | . 
eolour matching uf the ghie line is rather wid 
il In hus tourteent! 

W. H. Mvers Memorial Lecture, Dr. W. Grey Walter 

provide most useful survey of recent wk on the 
neurophystiolo wpects of hallucinations and 
exXpererne Veurophuys vical Aspects 
Hallucinat s and Illusory Eaperience Pp. 24 aes 
London Society for Psychical Rese arch, 1, Adam ae 
wud Eve Mews, W.S. 1960 2s. net As he pomts 
| | 
t if now Tole to evoke by expert ental 
chniques a ariet of bizarre ibieetive states long 
thought to be peculiar to epilepsy or kindred nervous as 
lisorder. These techniques include rhythmic photi ee 
pavehotomuimeti lrugs; th 
istify Dr. Grey Walter's } 
formerly consigned to the oc od at 
reputable neurophysiological explanation. At the ce 
ime time, he finds little to say about those aspect = 
allucimations wh 
. ich as their occas 
+} li tal +} 
t can provide an accepta eee 
mal 
e and their pre 
reneed ‘ 1 
md, practical 
on yuutrition, the 
ven, feeding trial 
n breed md then 
} 
of excetiont proto 

reeds and pit 

v are bemg sexed 

also of practica 
tor of itat i 1a i 
to issue a monthly Bulletin and a quart Dassinadl ae 
The first issue of the former (No 
orgal i 
‘ ential wel current 1 seu news and } | 
bit rv notes recent appointments, letters to tl recording ultra-violet spectrophotometers which wit et 
"9 far sible. on the successful test on aa 

liter a pat f temporar exhibitions eertain based, so as possi } 
eu deta f posts now In museums manually operated instruments that was reported 
ar ra 
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Appearing in May 


Automatic Control and Computer Engineering 
Volume | edited by V. V. SOLODOVNIKOV 
: first volume of a two volume work and covers the problems ot d ping and applying 


date computer enginecring in the automat ont i lanulacturing process 


net SIS 


A Course in Epidemiology 
Edited by |. |. ELKIN 
] ht in the is in some wavs very different from its counterpart in the 
» is room for a much greater exchange of opinions. The transiation of this 
stitute textbook shows how the Russians prevent, control and treat epidemics, 
indicating to the Western epidemiologist the essential similarities and differences in ideas and practice 


7 net (S12 


Annual Review in Automatic Programming 
Volume Il edited by R. GOODMAN 


s is the second volume of the authoritative annual series published for the Automatic Programming 

rmation Centre. Included are two main groups of papers: one concerned with —_ ems of lan 
1ages for scientific computation, and the other with problems of a common business data-processing 
guage. In this second group of papers is reflected the trend of present controversy about the value 
COBQL as such a language Approx. 63 


aes and Survival: Clinica! and Biological Problems in Aero Space Medicine 
Edited by P. BERGERET 


Contains articles on the biological problems of escape at high altitudes, parachutist’s spin problems, 
early diagnosis of hydrops of the labyrinth and a brief survey of the role of elective surgery in a modern 
Air Force Approx. 4§s 


Experimental Science for the Blind—An Instruction Manual 
A. WEXLER 


The main subject matter of this 1 = book deals with the design of apparatus for the purpose ot 
teaching experimental science to blind students. The visible signals by which conventional science 
apparatus conveys information are translated into audible ; tactile signals for the benefit of the 
blind observer Approx. * 


Please send for fully descriptive leaflets 


A TECHNICAL WRITING SERVICE FOR INDUSTRY 


Do you need the services of professional technical writers, highly competent illustrators and 
compilers of modern, effective technical literature? A technical writing service is available to 
industrial companies and research organizations to prepare, illustrate, print and disseminate 
instruction manuals, parts lists, user handbooks, sales brochures, internal reports, etc 


The Technical Writing Division is staffed with experienced and highly qualified technical 
writers, engineers and illustrators and at their disposal are all the very extensive resources and 
connections of the Pergamon Press 
For further information please write to 
The Manager, Pergamon Press Technical Writing Division, 
4 & 5 Fitzroy Square, London, 


PERGAMON PRESS 


OXFORD LONDON NEW YORK PARIS 
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THE 


INTERNATIONAL ’ 
CONFERENCE ON S@reens 
Operational (Ur 
Research 


Edited hy J, Banbury and J. Maitland 

This amazing Tissue 

New Mathematical Methods is defimitely the finest 

h Met Lens Cleaning material available. 


THE STEEL INDUSTRY 
[TRANSPORT 


ATOMIC & ELECTRICAL POWER Write at once for Price List NG T 


Control of Production 


Computers and Operational Research 


J. BARCHAM GREEN LTD. 
The publishers are Hayle Mill, Maidstone, Kent, England 
The English Universities Press MADE IN ENGLAND 


From all Booksellers — 90/- net 


7 BA B” LEAD-THROUGHS 


PHASE CONTRAST 


th hod STAND-OFFS 

is met 

supplements the more PLUGS & 
usual techniques of SOCKETS 


microscopical 
illumination, 
rendering visible 
details not observable 


by other methods. 


In a wide variety of 


types and sizes 


Particulars on 


application 


TYPICAL CHARACTERISTICS 
TYPE 156 LEAD-THROUGH 
VOLTAGE 3kV working voltage for 
laboratory use 1kV¥ under tropical 
conditions 


CAPACITY Less than .75 mmf 


Full TEMPERATURE —5S C to + 200C 
particulars RESISTANCE TO PULL in either 
direction 20 pounds 
on CHASSIS THICKNESS,  recom- 
| mended for | 16 in 
application | CHASSIS HOLE. .156 in. diameter 
| Enquiries invited for other dimensions = “or ‘ 


and types 


R. & J. BECK LTD. OXLEY DEVELOPMENTS CO. 


TD. 
69/71 Mortimer Street, London, W.| | PRIORY PARK, ULVERSTON, NORTH LANCS. 
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oO establish the conditions 


$1951 
he test beet ‘ sfully 


different 


conduet 
approximate! im itt at rf 


It is hoped the example 


test will 

ould like 
ustrument should 
KK. A. Maedonald. Ur 
Works. Cambridg 


The Devon Naturalists Trust 
N it 


encroachmer 
history 

comeermed at 
dl the mat 


imties., and is beginning 


much reduces 
vill be one the COME 
cleve lopments of this sort 
There 
support and to publierz 


will be a 
eetmyg in Exeter to 
Mav F 


from the 


the Trust on irther information can be 


honorary secretary, 


Modbury 


obtamed 


Chain House Ivvbridge. Dh 


Grants for Field Work in Natura! History 
Natur 


is set aside at 


ug Couneil tor 


United Kingdom Trust hi: 


Ar the suggestion of the 


i socretie 


field we 


t will yrants to approve 
Thiese 


submitted DN the 


stance with vrants will 


vale on res trons 


Nature, 


expenditure ine 


(Council tor and will be contributions towards 
doin carrying out specitie projects 
sexperience of field work in natural 


Approved expendi 
to 


ive arate 


under skilled direetion 


history 


nelude fees experts for 


nstruction and leadership. the imeidental expense 


of suel the « f essential equipment 


i people anid 


te ertaim conditions ‘ants will mot be 


irred by members of the 


ithe 


in anv scheme or for the general 


support a sociwt Full particulars of the cond 
vrants can he obtains 


$1] Queen Gate London, 


trons for the aw 


('ounesl tor Nat 


SW 


Library of Recorded Animal Sounds 


\ LIBRARY ol cord 
ip bv the Com for 


d 
siological 

sritish TImstitute 
London. W 


records wall 


collaboration 


Sound Square, 


chives of which the 
ecords will be on magnetic tape and recorded at 


dard speed of In. per see each record wi 


physical and brologs 


eotninental wing 


ain relation to e re 


avatlable fre 


NATURE 


d from the 


and the \ 
Th is bye stip 

the Love! 
i 


kpenses wi 
vyrant for equipment from 
a reasonable imiber of reeor 
Vill be prepared 
sted worker 
hoped 


ipport to the 


departments and thieat 
vorkers 

t. an villing allow their recordings 
be copied for th are ed to write to 
P. T. Haskel ‘ ttee fe ological Acoust ies 
Anti-Loe esearch 


nees Craat 
Kensimygton, Londo S.W.7 


Japan Association for Study of Congenital Anom- 
ales 
THe Japan Association for Study of Congenital 
Anomalies held its 
Universitv, Fi of in on 
For the } 


shed on an 


Kyoto 
February 25, 


pratt taal neeting at the 
\ssociation has been 
mtorun bY an Organizing 
oup consisting the 
\ral 
Baba Osaka 
Havashi (Nagasaki University 
Mie Prefectural Universit, 
Wormen s Medical 

Nagova Un 


rmenibers ret 


Kvoto Ur ersity Prot Pamevoshi 
Municipal University Prof. lehiro 
: Prof. Yoshiki Mikami 
Shigeru Mitant (Tokvo 
Prof. Ujhiro Murakami 
Hideo Nishimura 


ira and a member of the 


(‘hisato 


Kyoto 


i charge of international 


attairs 


Association of Consulting Scientists 
Av the 
ot ¢ 


the following h 


annual general meeting of the Association 


onsulting Scientists, he ld in London reeent ly 
morary officers and members of council 
man, Dr. M (Barent and 
Mr Sarel Whitfield 
earch L bbgratori s. Ltd.): honerary 
W. Ferguson (Parry and Ferguson 
jy. Mr. W. H. Stevens (W.H 
/. Dr. H. H. Chambers (Sondes Place 
tories, Ltd Dr. J. G. Davis (Dr 
Partners). Dr. Grant (Hehnet 


att R Milton F Milton 
Roskill (O. W. Roskill 


were elected: cha Jurent 
Johnson ad 


Avebury 


Stevens 


1961 Waveriey Gold Medal Essay Competition 

Waverley Gold Meda 
Research to 
write clearly and comprehensibly about their work 
Phe Medal, with 100, 
for the 


Is 


sponsored by encourage scientists to 


together will be awarded 


of about 3.000 words deseribing a 


best @SSa\ 


new proye or practical ck clopmrent in pure 


applied yiving an outline of the seientific 


background sexperimental basis and the potential 


or actual application of the idea to 
ond prize of £50 wall be 


£50 tor the best 


industry or its 


mportance TO SOCIETY xe 
d and also a Spe tal prize of 
entry from a& competitor under the 
July forms and further information can 
be obtamed from the Ector of Research, 


London, The last cate 


awarce 
age ot thirtv on 


SS Kingsway 
of entry is July 31 
Film-Strips on Physical Science 


\ list of their film-strips and wall 
and general science has 
been issued by Educational Productions, Ltd... of 


Ardsley Wakefield. Yorks The deal 


with such TOPS as the structure of matter, electricits 


charts in physics, Chemistry 


Strips 


mid livh thoes 


on 
No anywhere in 
loon be postage of 
et of all \s 4) 
‘ } | | raz} bye 
commer available imstruments cam be eal rages 
n the full-seale test. which it is expected will be 
be supplied to those sho agree to enter the test 
Orr ys a and they will be asked to run speetra (a) under pre 3 
determined instrumental conditions, (4) under the 
nter a recording ultra-violet 
3 
has been formed with the support of a 
national and local bodies imeluding the Natur 
Conservancy. the Couneil for Nature and the Devon 
shire Association Lord Roborough intol 
a of the Trust. and Mr. H. G. Hurrell chairman of its | 
exnecutive cComunitter Phe ains of the Trust are o 4 
protect places of mfterest to naturalist t preserye 
the county's ld-life against i to 
of change that has alt 
amenities of other « 
in too It 
of the Trust to 
ti 
hia 
the mer ; 
ij 
ous 
ip 
| 
| 
is twinge’ set 
' 
\ceousties in 
of Recorded 
| 
| 
ole series of wall- 
on loan to bona fide research workers also a whole series of wall 
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charts linked to the products of prominent industrial 


Guide to Careers 


raining Week 


ate Courses in Londo 


and besides outlining 


Gordon Researct 


Research 


dune 12 septer ber | at each of three resider 


week amount to dollars Further mformation 


obtained from 


should be submiuttec 


University News: Bristol 


rue following appointments to semior ireshipe 


have recently been announced: Mr. R. Bassindal 
zoology); Dr. A. Couper (morgan nd physica 
chemistry); Dr. F. G. Hannell (geography); Dr. J. BR 
Holmes (veterinary medicine) ; Dr. W. K. Met 

(anatomy): Mr. W. H. Dearden (metallurgy): D 


M.S. G. Cullimore (civil engineering) 


Cambridge 


Tue Arnold Gerstenberg studentship for 1962 


open to st idents in the University of Carob dye 
hoe, going into residence not earlier than 1956. ha 

obteined honours in the Natural Science Drips ancl 

who wish to pursue a course of philosophicel stad 
lhe studentship will be awarded for an essay, 

must be submitted before Ma 1, 162 F 


iformation can be obtained from Mr. Gerd B 
Whipple Science Museum, F1 School Lane, Can 


lune following announcement has been issued 
the Imperial College of Seience and T hnology 
Prof. D. M. Newitt. pro-rector and heed of the 
Department of Chemical Engmeering and Chet cal 
Pechnologv. who retires on September 30. has been 


ed senior Research Fellow of the College 
P.M.S Blackett has been appornte 1 pro-rector 
as from October 1, and Prof. A. R. Ubbelohde as 


head of the Department of Cher al Engineering and 
Chemical Technology Phe following have beer 
elected Fellows of the College Prof. O. M. B. Bulnia 
Woodwardian professor of geology, University of 


Cambridge: Prof. A. C. Chibnall. protessor emeritus 
former professor of biochemistrv: Mr. T. G. N 
Haldane. member of the Governing Body of the 
College: Dr. D. T. A. Townend, director-general of 
the British Coal Utilization Research Association 
Dr. J. H. Watson. chief assaver. Roval Mint 

Dr. A. H. Chilver. 2 director of studies in engineet 
ing. University of Cambridge, has been appointed to 
the Chadwick chair of civil engineering tenable at 
Universitv College Dr. F. GG. Bailey, leeturer in 
Asian anthropology at the School of Oriental and 


African Studies, has been appointed to the University 


readership in Asian anthropology tenable at that 
School. Dr. E. G. Gray. leeturer at University 


College. has been appointed to the University readet 


ship in evtology tenable at that Colleg 
Titles have been conferred as follows: Sir William 


Collins professorships, on Mr. G. W. Causev (anatomy) 


and Dr. G. J. Cunningham (pathology) im respect of 
the posts held by them at the Institute of Basic 
Medical Sciences; reader in veterinary physiology at 
the Roval Vetermary College, on Dr. F. R Bell . 
reader in anatomy at St. Mary’s Hospital Medical 
School, on Dr. A. S. Breathnach; rea nj 

at Uni eTsity College, on Dr F. F. Heymann; re ader 
in chemistry at University College. on Dr. J. Lewis; 


ider in physics 


reader in chemical engineering at University College, 


on Dr. J. W. Mullin 


Sheffield 


Tue title of Dr. G. Weber's readership has been 


announced as reader in biophysics. J. E. Enderby 
has been appointed as a lecturer in physics; and Dr 
J. V.S. Mani has been appointed an Imp rial Chemi 
cal Industries research fellow in the Department of 
Fuel Technology and ( hem al Engineering 


396 
ther Wall charts are also available to clescribe vie 
lessons in astronomy and space exploration ee 
\ vith the Corn onwealth Pechni 
‘CEE which is to be held during May 29 ee ce 
June 4. the 1961 edition of the Guide to Careers a 
published by the National Union of Teachers 1s 
rainivy concerned with the tramimg of voung people ear 
ndustrv and commerce (Pp. viii+ 80. London 
National Union of Teachers In a foreword 
te the Guide. H.R.H. the Duke of Edinburgh directs ee 
attention to the need for caret il choosing of cureers a 
Manv experts describe the different careers available ee 
} 
to young peopir und these are supported by even 
advertisements in whieh the advanta of a particular 
company or organization are displaved. Schoo 
avers themselve are likely to find the mass of 
generalizations somewhat overwhelming and will bridge. ae 
eek refuge the related experiences of sore oung 
refug i i per £ London a 
people ho have already tried out certam jobs for pts 
themselves. Even these tend to be over-glamorized ae 
und should be belanced by descriptions trom young 
with eX perremce ot obs somew hat mor 
mundane than that of staff manageress or manage- es 
ment tramee. 
of full-time postgraduate courses ot 
one or two vears duration which lead to a degree or or 
diploma are cont ined im 3 booklet J’estgraduat 
1961 62, Is real by the Imperial College of 
Science and Technology Pp. xii+tl4 London ot 
7 Ir perial College of Serene and Technology. 
These courses, which have been accepted by the 
Department of Serentifie ar d Ir dustri 1 Re search as gies 
table for the tenure of advanced course student hs 
ships, are indi ited, the content 
the individual courses, their length and the 
espective lecturers, the booklet includes the regula a 
tior for the linloma of the Trrape rial Colleg ot ee 
Science and Technology 
Conferences 196! 
for the exchange of ideas and information betwee: the 
ment and academic laboratories, and the organizers ee 2 
have beer paricl the great compliment of having then = 
ented at mil evening Sessror over a period 
f four and a half days and the formal programme ts pe 
often very slight, for example, in the 1961 Petroleum ws 
Conference only six papers al eheduled for formal pis 
presentation There is ample time for discusston. 
the environmental and 1 bele-rie conditions are all ear 
favourable and the selected renmibership ensures 
that the discussion is free and of a higt level As in a 
previous years a conference will be held each week ee ot 
tial schools im Ne Hamps! nd ti ibjects 
cover a wide range in the physical and biological 
sciences. Residence and registration charges for a 
be W. George Parks, Department 
of Chemistry, University of Rhode Island, Kingston, : 
\pplications for attendance | 
before June 12 
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Southampton 
origins of the University of Southampton lie Dr; ‘ Lam-bv-Sea 


Hartley Institute, established fro 
fowards the THe eighth Inte national 


Siddeley be held in Moscow durin 
. is contributing a sum of £28,700, 0 ce f the Internati 
| willy 


sithin the 
hequest by H. R. Hartley in 1862 
centenary appeal, Hawker 


vears, for a readership 

Department of Aeronaut \stro er 
Alean Industries, Ltd., ontr te proble ‘ er mifor he 
obtained from the gener secretary the Soviet 


conferrect on National Organizu Shabad. or 


moittee 


r, N. Perew 
Medi ciences 


title of has been 


wineering) and Dr. A. ¢ Ridditord 


following new appoin 


tients 


J. D. Baston, Dr. H. Holstein an 
} trol. regul ne nd a tion. ow 
R he | in ris t Mav 9 17. The exhibition ts 
fesearenh Vs 
a the MESSI CORA Association in 


Métaux, the 


eetriqu and 


+} 


Announcements ; 
This 


<hibition of the 


‘information 


chairman © 


an ot the ou ci MESUCOL 


Industrial Research ar 
HATFIELI IS organizing a 


teal cre 


in 
bit term of office im Se er sere of lee hewn hnology, 
, ) ‘ ‘he et 
Miss M. J. Bisnor, headmistress of the Go in 101 Phe detail 
} ire as follow Prof. J. D 


(M: 12); “Serence Dame Kathleen 


pietes 


to \ ersot ~ 

Lonsdale (May 26); the Classies”’ by 
Prof. B. Farringt ; t and Engineering” 

. : “ee bv Prof. M. Black (June 2: | leetures will be held 

rh Old Librar of the © the date madi 
cated Further information can obtamed from 
tion , ‘ Association, Hatfield College of Technology, Hatfield, 


her gntformation cal Herts 


I.xploration 
Rome during 
he ebtained from the Food and Agriculture Organza 
tion. Viale delle Ter Caracalla, Rome Pur 1961 Conference on Medical Electronics, 
: U iN Ie j is to be held at the Waldorf toria Hotel. 
\ TECHNICAI ‘ i vite ‘ oO Avenue and 49th Street, New York City, 
‘ sruivatior to «discus | 
and Agricultu i ion during July 16-21, will be a combined meeting of 


lorat an ntroduetion is to be held during 
explore ion ana | it! it i i the rmat ie | onfe renee on Medical 


July 10. 20, at the headquarters of f 
fron which further mtormatron 


he Organization it 
Electron and the fourteenth Annual Conference 
Il ical Techniques im Medicine and Biology 


on Ek 
It is to be 

Applies mittee on Medicine and Biology under the auspices 

‘oderation for Medical E 


the Institute of fadio 


Rome, 
spon ored by the Joimt Ex itive Com- 


at Wve College. Kent.during of the International 


tTeriol 


ory 


n Engineer Further information can be obtained 
tarv-CGieneral, Fourth International 


11-13 Included in the 
Bacteria of the Intestine The co 
to all. and further information can from » Secre 
Low mipera on al tronics Instit ite of Radio 
t 79th Street, Ne York 21. N.Y 


on 
is open 
tined from Dr. Ella M. Barnes. 
irch Station, Downing Street. Cambridge ‘noineers, 1 Eas 


Rese 


‘ ‘ 
wl congres the International 1 : ra \ course in tropical hygiene for laymen will be 
Chemists, organize held by the Ro Inatitute during July 3-7. rhe 


e Chemis ( 
ol Britain, course os designed speck for planters, mining 
th Lo clom d July 2 her ~ 
\ H engmeers and other mon-mi dical people who mav be 
be obtamed i, respons ble for the health of industrial labour forces 
» > ac » eultants 
Pressurized Packaging Con iltan oe WOOUPTY in the tropes Admission is not restricted to such 
tard 
House, Alberon Gardens, London, 2 people, however, but is open to any non-medical 
hye tropies Further 


ll take place | 


information can 


he South men and women proceeding to t 
be obtained from L. G. Pomsford, 
Ross Institute of Tropical 


THE sixty-sixth annual congress of 1 


Union of Scientifie Societies will be held at 
24-28. The theme organizing secretary, 
School of Hywiene and Tropical 
Street (Gower Street), London, 


astern mformation can 
Haslemere, Surrey, during May 
of the congress will be ‘‘The ¢ ‘hanging Country-side Hygiene, London 
and the programme w ill include a number of lectures, Medicine, Keppel 
a braims trust and various excursions Further W.C.1. 


ita ‘ li a 
ni iw s, 53 The 
Fran hed i 
Cancer Congress will 
ly 22 28, 1962. under the 
i] Union agamest Cancer. 
ih riod « 4 
ship in t 
; 
{ 
sum 
Mr. K. N. he assistant genet 
Dr. W. A. Gam chickova. Academy of the 
mechanical U.S.S.R.. 14 Solvanka. Mose 
iz 
been made: Mr. \ 
Mr. ¢ R. F. Mi 
Mr. W.S. Hall an 
mechanical engmeerriu 
= 
a 
M 
ry 
Bac 
July 
posm 
tere! 
be ol 
see 
: 
tian af 
| 


vhich supplies of foods of animal origin sidered tha 


tin protem and 


lack Of Calories 


itt this eontenxt 


crease supplies © itious foods pending wana 


egen with five papers, 


speaker outlined the back 


and on the other the differences tror 


tilaxo 


Problems” by Dr. in a 


London) reflected (mama’ was as effective im treatimge n alnourished 
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MALNUTRITION 


rein Ghana the capacity of a te 
expert for t hue Food and Avricult 


Med 


Food Seren C)ryanization He analvsed the contributions which 
food technology can make im supplies of 
concerned mutritiou toods a ailable for con OTL, 

arious Categories mto which thes cat 
ninth be grouped Hix paper was concerined with the 
ron ot food technology in wavs which do not 

lemand big capital outlay rather than with the 
Com rh att cle lopment of large-se tle He cor 

t that under African conditions there is a 

the most for smiall food-pro SS plants 
vorlid as a vith low maintenance costs and 
retardation requirements for technical super 
The West Corran wed J. Colman. Ltd... Carrow Works 

\ Norwich vho dealt) with Factors Affecting 
rracterist elopn ent of Food Science and Technology and Food 

Resources in’ Pakistan’. also drew on expertrence 
rles Th vained during a Food and Agriculture Organization 
COVeOTITEL as a technical expert Hi 

ft prote directed attention to the lack of accurate data about 
preferred fool consumption and = state of mutrition and of 
wided that at reliable agricultural statistics vhieh handicapped 
respect te ittemiupts to form ilate and execute to 
develop food production and food technolows Fo 
cluring the prest there were widely contheting estimates at 
the tactor ipplies of t sh. an important food it Kast Pakistan 
clietar\ While Pakistan greatly needed tra ned crent ists 
now wel and technologists. the number of active workers tn 
has as vet these fields could at present be ce nted on the finger 
Sclemnce of one hand Facilities for traimmg such workers in 
oods and food Pakistan did not exist. and even those a tilable in thie 
appropriate United Kingdom were far from satistactorys 
bree che Tan urgently needed the help of food technolog 
applied. ca from abroad to foster the growth of food industry 
Wokes Vevetarian Nutritional Research 

oduetion Centre. Research Laboratory, Stanborough Schoo! 


under the Watford. Herts) discussed “India’s Food Problems 


Solutions yive on the premise that substantial merease in supplies 
Halder), Turkey of animal protein could not be expected in the tore 
kistan (S M Attention therefor be focused 
elv. who on plant protems. which are cheaper than animal 
Human Nutrition protems. and may be obtaimed from pulses, ground 
lirection of nut preparations, leaf protein concentrates, and other 
ources The lack of vitamin B,, in plant proteins 
and deseritbed might be corrected by fortification with the svnthetr 
based on itanmun itself He referred to deficiencies of lysine 
atistactor methionime nm average and to Poss 
the basi bilities of making these good by suitable combina 
parts of the tions of wep table foods In conelusion. he stressed 
COUMEPS the need for more clinical and nutrition il research 
im apply ire and tor ce veloprne nts in food technology. food 

Im introduce control, agriculture, transport and education 


An account was given by Dr. W. F J. Cuthbertson 
Laboratories. Ltd Cireenford. Middlesex) ot 


‘ vorke The Corner ize! Development ot \mama. a pro 
problems  tein-rich Supplement in Nigeria This preparation 


to basal on groundn it flour to which casem. ve 


is manufactured 


minerals and vitamins ar added 


factory near Lagos Tests made in Nigeria 


here protein malnutrition is common showed that 


and Food 


Ministry of children as skim milk powder. Cuthbertson emyphes 


af. 
3 
N March Is, th Nutrition Socrety held, at the Agricult 
ine, a SVinposiin On The Place of 
} 
or it vu prin 
h mahnutritie nm the under-deve 
Pher much evidence that matt 
eountrie im 
especha Iv Ik, are lo 
eom on of all food leficremey states 
Its manifestations range Tro 
vrowth to serous disease and dea 
\irican word ashiorke! is how 
a form of the disease \ 
tay in Children whos 
deficien Ness deficient 
lorie ] t 
the effects of both 
isnally found together im the viet 
by manv workers. but it should b ee 
resent there some confusion 
| en 
nomenclature 
\s t bee result Of intensive Lese reh 
ten vears in many parts of the w S93 
inderlying protein calor 
eCOTLOTILLE and social 
understood, but re latively littl pore 
im prevention Phroug 
meaning the study o 
blue im relation to requirernet 
reasures for correcting 
atrated t i 
association ith. t 
th 
headmy of Problems and So 
} workers from India (Dr. K. | a 
Dr. O. Kéksal), (W. Frank 
Ali) and Ghana (R. Orra ca-Tette ca 
ares doin researe h at the 
Research Unit at Mill Hill, 
Prof. B.S. Platt Kach 
I ground of the problem in his « oe 
some locally feasible thod or 
ent research. of making diet 
These papers brought out on 
similarity of the sit tron ow 
lel. 
toe country which ill for a loca pic 
food serenee and tech ology effect 
mw these contribution Prot Platt co ae 
the value of providing postyraduate 
nutrition research ma tS applicator 
from countries vhich thet are serpou 
ot mutritior a shortage of tramed person 
deal with then 
} 
I Aviward (Department of Che MM 
Pechnology Bore oh Polvtechnu 
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el that the manufacture and distribution of a new 


tod to wholesalers and retailers were mot eno iwh to 


ensure its use; an advertising and educational 


pro 
yramme was essential so that the public can becone 


how to use it He 


«ot its 


iWware availability and 
outlined the methods followed im promoting the sale 
of “Amerma’. and the 

Phroughout the 


the 


ities encountered 


there were 


eferences to new for popular education in 


which must all other measures 


itriftion 
» elirminate 


\ M 


London on 


malnutrition The last paper. by Dr 
Wilson Urnulever House. 

Nutritional Change; 
dealt mainiv with this subject 
passage in a World Health 
batting 


and the whole svstem of 


Blackfriars 
Some 
trom Social Research 
He quoted effectively a 
about the 


(reanization report maze o 
t 


tradition, taboo and magic. 


belief of the 


people about health and the causes o 
which 
World 


workers 


educators must be aware Ir 
Health Organization 
have tried, by 


haruner their Waar 


oft 


Thies thie 


rt mrt 


didactic 


contimued, repeat ad 


teaching. to 


hivher f comunonts KELOW TE nushroorms 

| toadstools and bracket fungi: and classified im 
the Basidionveetes, have certain distinctive biological 
features which make them a favourable group in which 
to study their phys‘ology of growth and their genetics 


he large 


nd on 


fruiting body with its size. shape and form. 


many species with its extraordinary rate of 
vrowth. offers opportunities for studving the factors 
affeeting growth. translocation and morphogenesis 


The onveelium with its regular growth-pattern. its 
production of asexual spores and its ability to grow 


medium has all the properties of 
lhe regula 


» stable dikarvon from the compatible 


on simple 
mvcelia in other gro ips of lower fungi 
formation of 
wting of monokarvons provides a system for study 
ny gene action which is intermediate between the 
arnible 
and 


svstem ium the 


vular haploid diploid evcle of yeast and the 
and 
The complex 


althouvh it 


heterokarvon homokarvon in 


{Iwperqilus 


Neuros po a 
higher fiumgs, can be compared im its 
venetics with certain incompatibility systems im highet 
plants, has features that are not found in any other 
croup of plants 

In & symposium organized by the British 
Mycological under the chairmanship of its 


Miss G M Waterhouse, tive 


were examined: (1) the 


Society. 
president, 
the higher 
light and gravity on the growth and form of a fruitimye 
body; (2) the 
the hypha, 
vrowth and branching of the mycelium; (3 


aspects ot 
effects of 
factors, both imternal and external to 


which govern the regular pattern of 
the extent 
of gene action and the transport of exogenous sub 
stances alony the hy prhace 4) the gremet i and possible 
hiochemical control of the compléx mating system; 
5) the mosaic structure of populations and sterility 
barriers in higher fungi 
Dr. B. E. Phinkett 


Birkbeck College. London 
ising the fruiting-bodies of 


Polyporus hbrumalis. 
lemonstrated components of the complex system of 
stimuli that operate to keep the cap horizontal and 


to ermsure the prodnetion ot spores on the lower side 


NATURE 


GROWTH AND GENETICS OF HIGHER FUNGI 


309 


through the maze and break down the resistanee to 


inaccustomed foods and eating practices with very 


beliefs about food are 
It follows 
the 


essential impor 


little success 
of the whole fabric of the life of a poople 
that | 


the ial psvchological Aspects oft 


braimst malnutrition are of 
social factors 


Wilson also 


tance. an example bemg the complex 


vhich influence la 


conmunented that the 


Tation amd 


between different disciplines and services, always 
lifficult to secure The epigram “God has not seen 
fit to divide our problems into the same categories 
as university. chairs vas highly applicable to the 
mi ot mutrition 

The papers and discussions at the symposium gave 


some answers to the questions implied im its 
While the ‘neral 
ved that nu 


‘ X per ted 


at least 


title Vas 


the speakers recog melate and facile 


solutions cannot be There was emphasis 


on the need for action based on search and on an 
understanding of the complex factors which cause 


malnutrition W. R. AyKRoyYD 


These are factors of fungus is to 


noportance if the 
Phestalk of the 
before the cap has expanded, grows 


distribute its spores ¢ flierent ly 
bod, 


laterally 


fruiting 
light. but as the cap 
to the light but 
yrows upwards under the influence of gravity on the 
Light of low int 
shading the young stem with an artificial cap resulted 
showed that 

in the early as 
The 


sOfropie Tesponse Is at first ove rruled bw the 


towards a 


placed 
expands it is no longer attracted 


horizontal stem nsity obtamed by 
in upward growth due to vgravits 


the 


well as in 


yeotropie response Was presen 
the later stages of development. 
weaker ure 
strong photo-response. but later, as the percoptive 
region is shaded by the expandin cap. the yeotropLe 
CX Presses itself Rotation-with light expert 
that the 
develops away from the light and the cap develops 
at right angles to the incident light. ‘These interesting 
studies and para 


phrased by the statement to Corner 


ments demonstrated spore-bearing region 


growth morphoyenesis were 


thiest 


an umbrella to kee p ram from the spores, 


according 
the cap was 
but mow it could also be a parasol! 

lurning from the fruit body to the mycelium, 
Dr. G. M. Butler (Birmingham) discussed the problems 
ot the hy phal bran hing SVStTeTIL In Coprinus disse 
could be 
and sex 
Petri dish cultures the main hypha 
and the 
branch had the 
The monoporlal 


distinguished, 
ondary branch In 
hawl the highest 
diameter, the 

and diameter 
and the radial 


alus 


Dhree Types ot hyphe 


main, primary branch 


extension-rate vreatest 
secondary lowest rat 


branching system 


growth of a colony depend on these differential 
extension-rates of leading and branch hyphwe. A 
steady rate of growth of a whole branch system is 
maintained, from which it is coneluded that the 


hyphal tip, the region where extension occurs, 1s not 
competition and inter- 
Exper! 
Cellophane 


autonomous but is subject to 
action occurring within the hyphal svstem 


ments with two cultures separated by 


and growing out of ste« p showed that under certam 


conditions there existed hypha! 


or 


| 


400 


thibition tramsnu n the culture media, but this 


ternal effeet. even at its greatest mtensity, was too 


to account for the ditference between the 


extension-rate and diameter 
main control of hyphal 


and branch hyphae im 
Little is about the 


yrowth, 


known 
whu h i 


the hvphe or m its mode of action, but it appears to 


internal, either in its extent alon 


operate on cell extension rather than on nuclear 


D. Lewi re vy College, London 


the problem ot hv} hal tip sitonomy from 


a venetical appro and came to the same conclusion 


that the tip i not autonomous \ methionine 


requiring mutant me-l of Coprinus lagopus prod iced 


prototrophs not requiring methionme at a frequen 


ot 2in LO asexual spores These asexual spores at 


munucleate and are cut off from the tips of hyplhua 


The prototrophs are the re of reeessive mutants 


if ippressor genes Monokarvotie mvcelia of the 


1 stock. when transplanted to minimal media, do 


totrophie sector f growth despite 


that hyphwe grow for L nun. into the minimal 


is 
expressed 

pore 

hetero 


A dikarvon which is homoge for me-l 
| 


Ore 


reat ippressoer 
onokarvon 


his 


dikaryvon 


each hypha r ver mto at 
nucleus carrving the s ippressor 
the 


difference between monokaryon and 


madicates that the 


aphere of wen 


action extends well 
bevond its own cell in a monokaryon, but in a dikar 
same gene has a limited field of action and 


limited to it 


von the 


ruby be own cell Experiments on the 


supplied methionine im 
did 
ween the two types of mycelia 
in both; 
a direct explanation for the lack of 


transport of exogenously 


and dicarvons not reveal any 


lrans 


monocary Ons 
difference bet 
1 3 mm this is a fact 


port was limited to 


h have 


fruiting ability of many biochemical mutants when 
hon 
Phe unique mating system im the higher Basidionny 


fand on 


migration of the donor mucleus im 


cetes is controlled by two genetic loci 
gene controls the 
and the other gene controls the 


diy mion ot the 


t hve receptor hypha 
regular svnehronou two nucle and 
the formation of the clamp connexions which are 


The A and B loei m 


mto 


peculiar to the Basidiomvcetes 


jllum commune have analysed 


two genes inn ¢ eh 


Dr. P. R. Day John 
enetical analysis of the 1 


Inatitute described 
complex in 


mutants linked on 


(C‘oprinus 
lagopus Using two auxotrophi 
both sides of the 4 lo« 


mutants 


us, recombinants of the outside 
selected on minimal 
1 alleles which 
The 


frequeney oft recombination to give these new alleles 


auxotrophic were 
medium. and among these were a few 
from the 


were cifferent two parental alleles. 


was (07 per cent rhe recombming parts have been 
called sub-units; but 
considered as different 
different sites of the same functional gene cannot be 
decided. The frequency of 0-07 per cent is a value 
which is consistent with either alternative, and the 


functional 


whether these sub-units can be 


two functional genes or as 


important complementation test m mot 
possible w ith thi { locus in the present lack of 
knowledge its But if the A 


ilar in Coprinus and in Schizophyllum which has 


actpon loeus Is 


two genes 4 10 per cent units apart, then two genes 


are indicated It mav be significant for the working 
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of the meo upati bility svstem that in all four species 


of higher fungi where recombination within the A 


and # loc has been tested on a sufficrent scale, two 
inits or genes have been found 
iffecting the A funet 
which had a ion A 
either changes at the 1 
the A function \ll the mutants 


© result in loss of 


sub 

Mutations 
im heterokaryvons 
Phes ere 


obtained 


or at a 


trom because 


produced 


onfined to 


ith 


karvoms \ ith these mutations spontane 


ously the Which are nornually 
dikaryons \ 


recombination 


clamps 
further analysis the 
and should reveal 
important details about tt tructure 

Prof. R. A. Raper (Harvard). who has been mainly 
responsible for the detailed analysis of the A and B 
in his paper An 


ompatibility 


locus 
rratitation further 


arul tion 


hizoph ylliam comm 
Enquiring Look at Tetrapolar In 
& penetrating and exhaustive re 
control s ems which ce 
the | \ facts about 
higher Basidiomvcet es 


high dey 
the yreat vi 


account tor the 
It also must be COMSISte! us 

such a genetic svstem would 


but as Was pointed out. 


have been subjected to exceptional selective pressures 
because of the unusual nature of the system, and it 1s 
that 
action and mteraction mav be re. 

rhe “ 
considered: (1) an inhibitor system which is produced 


by like alleles to cause incompatibility; (2) an mhibi 


possi ble exceptional or even unkno 
ealed by the svstem 
basic modes of biochemical « mtrol were 


tor which is present in the monokaryon, but which ts 


removed by unlike 1 and B alleles to give a com 


prat ible dikarvon;: (3) a complementary action bet ween 
unlike alleles to elaborate an essential substance for 
the compatible dikarvon to established 
With our present knowledge of gene structure, fine 

tion, mteraction and comple nentation there are some 
dith Prof. Raper 
hoped that a solution might be forthcoming from a 


hecome 


nities with all three schemes, but 
serological analysis which had already given promising 
results 

Prof. J. H. Burnett (Neweastle) dese ribed his results 
of surveying natural populations of several species 
of higher Basidiomycetes for their mating type A’ and 
B alleles The survey included bipolar and tetra 
polar Species The different alleles 
large, but varied significantly between different 
groups The genus Nidularia stands out the 
rest by having a small number of alleles 

Fruit bodies sampled from the same tree and from 
the same clump revealed that different dikarvon- 
Several example- 


number of Was 


trom 


were mixed together in & mosaic 
of contiguous frurting 
isolated from one another as shown by 
Mosar 
eultures were reconstructed in artificial conditions 
and it concluded that the 
often a single ecological unit but a genetical mosaic 
The mosaie nature of the mycelium, together with 


bodies were found to be 
genetically 
the failure of their spore colonies to mate 


was mveelium is no 


the genetic sterility barriers between the components 
of a mosaic, may have its connexion 
Gonetically isolated components could only form a 
isolated could fuse 
But. like many 


causative 


mosaic, but components not so 
to give a dominant single dikaryon 
aspects of higher fungi. whether this frequent isolation 
barrier has its catise in the ing SVstem ts 


not known D>. Lewis 


| 
division 
‘ 
sceormmmodated mto 
svastem u 
rediam 
Lpresset nt 
‘ | ‘ i 
im the 
— 
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belonus 


Vv to the post-war period amd, im re trospect, 


Kuropean Brewery Conven 


IT IS SUPprising 1 hat, prior TO ITS Tho 
tion existed for the regular international exchange of 
and im relation to 
There were ot 

but the differences m 


and laboratory 


information 


experience 


andl bre COUPSE Various 


journals of hizh repute, ‘tan 


dards, industrial n proce lures 


to country Wwe 
valuable though on 


they tended 


widely appre ratect. 
published 
cdlesect bes 
With the 
mind*, it can be still more 
aml of 
methods even in a single country could scarcely have 


trom Country 


onsequent ly, 


more to 


Imvestivations were, 


particular experience than verifiable fact 


presemt Cleary 


«en that the selection of barlevs malting 


been done scientifically so long as the lack of properly 
documented 
the 


of the farmer, mal 


made it impossible to co 
and material 


ster and brewer 


experience 
economia requirements 
reveals that these earlier 
nedied by 


mvestiyation 


The tenth annual report 


leficiencies have been largely re a degree 


of int international never 


rration in 


COMMEX1LOTL 
the 


often with re levant 


before achieved im this For example, 


it gives, mostly im tabular form, results of trial 


comparative Cultivat rons, malting 


and brewing trials, of some L2 new varieties of barley 


the majority of which were grown under highly 
controlled conditions inp 14 western European 
Brewery ¢ Rarle ma 


Adnu s1on of Stuck nts to Univer 
sities, appomnted by the Committee of Vice-Chancellors 


FRRHE third report of an ad hoe Committee on 
Procedure for 


and Principals of Universities of the United Kingdom 
195s, The 
Was set up to consider what steps need 
ditficulties experienced by 
candidates for admission and by the The 
report contains the findings of a party 
established under the chairmanship of Dr 4. W 
Chapman to report on the methods and techniques 
the 


in January has now become available * 
(Committee 
to be taken to reduce 
schools. 


working 


by which multiplication of applications for 


admission and the consideration of candidates could 
be reduced, the kind of central organization involved 
and any changes of principle as regards relations 
between universities and candidate. The Committee 
has been forced to conclude that the time has come 
establishment 
office in 


consider the 
and a 
connexion with applications for admission, and it was 
establishment of the 


when universities must 


of a central organization central 


this conclusion which led to the 


working party Further, having been satisfied as 

to the technical feasibility of such central arrange 

ments. the committee also concluded that it must 
| jtt f Chancellors and Principals of the Universities 

f tl ! ted Kit Third Report of an ad hoe Committee or 

Procedure tor Adn on f Students Pp. v+4l London: Com 
ttee of \ Cha lors and Principa { the Universities of the 
, 


NATURE 


BARLEY AND BREWING 


ADMISSION TO UNIVERSITIES IN BRITAIN 


$0] 


COURTPIES The data extend far beyond the expected 
onten 

dormancy, grind ana 
head retention of the final beers making up the series 


under 


such matiors as yield, nitrogen 


facts on 
characterist 1 of the malts 
each 


trial, the 


oparate au horshup 
details of the lay 


cultural 


of part-reporis, 


Thus imel out 


nature of its location, 
and 


therefore a 


or each 


conditions, field observations moteorological 
data. The 
rather than a book to be read cul 
be no doubt that it reflects 


lo 


repo is reference work 


wily There can 
what is, in its 
fired 


material of an 


way, arn 
except 
vari 


the 
spread industry 


stramve TO some 


ies Of what is basic raw 


unusually wide 


It may seem that this effort is so 
disseminated when much of the work could apparently 


Actually, this 


complicated because 


be carried out centrally however, 
type N pe Ter 
it involves comparison not only of barleys as such but 


they are 
refore, the 


the condition inder which 


groadiv. the 


also of yrown 


and processed. question 


arises as to whether the differences between variecies 
can the 
ot treat 
method 


Conunittee i om an unrivalled position tO sponsor 


differences from 


nemt, tol example, ofl 


outweigh arising varving 
malting 


The European Brewery Convention Barley 


investigations of this kind/ and its re port has therefore 
a scientific value beyond that of a factual record of a 
continumg miernational exercise 


\ 


il 


would cause the 
the 
arrangements, 


tnake recommendations which 
matter of 


now 


unIVersities as a urgency to consider 


rapid establishment of co-operative 
and this is the whole burden of the report 

The working party quickly recognized that it would 
be essential to have some kind of central office with 
information about every candidate and every institu- 
tion, but equally that a candidate must have liberty 
to apply to a reasonable number of institutions of 
his own choice, and that the choosing of their students 
must remain entirely a matter for the universities 
Three schemes were submitted by the working party 
consideration by the ad hoc Committee. One 
the maintenance of the present 


central office would only act as an 


for 
scheme looks to 
aystermn, and the 

a means of checking candidates 
stated priorities and acceptances of places, and, in 


Accept 


information centre, i 


so far as time permitted, as a clearing house 
nded. 
The other two schemes provide for a central office, 


ance of this scheme is not 


equipped with data-processing machines, to which 
each candidate would make his or her application, 
naming a limited, but reasonably generous, number of 
institutions, to which he or she wishes to apply 
It would be the duty of the central office to distribute 
the applications to the institutions concerned, to act 
as the channel through which all offers, whether firm 
are conveved to the 


or provisional, or rejections 


ae 
4 
ae 
4 
: 
age 
4 
4 
or 
4 


ndidate, to ensure tha no other tpplication 
reerreain in force once a candidate has aecepted a 
firm offer, to provide a general clearing-up service 
operating from the ai possible date in the 
on ard to full nformation 
© tho vho need it Under the scheme preferred 
| the ad hoe Committee. though both re reco 
ended to the conmsnleration of the Co ritte oft 


Chancellors and Principals. a candidate's applea 


ons would be released two or three at a time in an 
der chosen and specified by the candidate and a 
‘ mi pair of appli ations would ordinarily ty 
eleased only after the results of the first pair had 
proved unacceptabl It provides that the selector 


ist make a detinit decision on an appleation 
thin iuiven tin il amd can mo longer wait until 
ifter his or her General Certi it of Eqdueation 
Its before reaching a decision 
could be made effective for the ntake of October 
1964 if immediate steps were taken, and the Com 
ittee recommends the convening of a nieremc 
Tt representatives of t bre miver tres to consider the 


schemes and their 
dividual 


recommended application 


o the needs of the in inatitut 


rons 


Neither scheme need adversely affect the direct 

lation between candidate and mistitution In 
the light of the discussion at the conference. the 
(‘ommittee of Viee-Chanecellors and Principals would 
ravite miversities to agree to est iblish a stancdiny 
“ulvisory council. and to authorize the necessary 
Tepes to establish a central office including a small 


itive Committee whiel would act as its vovernine 
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brave amd control its pokey cope ition 
proposals and recommendations are linuted 
universities in England and Wales other than Oxtord 
and Cambridge. but it os hoped that the lleves of 
Oxford and Cambridge will also consider enterimnye 
the scheme and that. even if they do not enter full 
they will at least arrange to complete their selection 
for admission by the end of December or mot late 
than mid-January The proposals also seer »>b 
applic ible without diffienlty to th Scottish univers! 
Ties 

Figures appended to the report show that for the 
institutions covered 151,000 applications were 


for 1960 61. agammst 134.000 for 1959 60, 121 000 for 


1958 58 and 70.000 for 1955 56. and in all 22.650 
students were admitted to first degre our im 
October 1960. compared with ZO.300 inp October 
ot the applications 14.4000) were from 
overseas candidates Except hnological 
courses, the number of ipplicat ” nereased sub 
stantially compared with the previous ear, though 
the number admitted to such cours nereased by 
about 12 per cent There is a notable decrease i 


the mumiber of vacant places exeept m te hnology 
amd there th 


adequately qualified candidates are applying tor 


seers to be no doubt ait ut present Tow 


courses im the technologies and especially im 
classical enygimeerme subjects It ould 
that the clearing-up houses, establish doin the 
summer of 1960. as recommended in the ad / 


have already 


number of vacant places 


Committee's second report 


to the decrea ivy thee 


CASIUM-137 IN AIR, PRECIPITATION, DRINKING-WATER, MILK AND 
BEEF IN NORWAY DURING 1959 AND 1960 


By T. HVINDEN and A. LILLEGRAVEN 


Division of Physics, Norwegian Defence Research Establishment, Kjeller 


WESIUM-137 in air. precipitation and milk has 
» been regularly measured at Bergen. Roros and 
Lillest rom The results for January 1959 Deeember 
1960 are shown in Fig. | as mean values over periods 
f two months 


P37 bee 


Cesium from the same district 
las also been measured Cyestum-137 om drinking 
vater has been regularly measured at several places 

The Bergen district is a mountaimous coastal area, 


and 
The 


inland 
Lillestrom «istrict is a lowland. inland area 
len up Fig. 1 


concentrat ron 


Reros district is a mountaimous area 


shown on the me im 


the 


Troms are 


s shown in Fig of exesium 


13 n vround-level air is at nearly the same level at 
the three measuring sites. and the variations occur 
Ther is «ore curme 


Mav .Jume 1059 and another. but much lower. im 
May June 1060 The vearly average values ere 

| 

He ‘ 

Ror ole 

Lil 


The concentration of cxesium-137 per litre pre 
cipitation shown in Fig. LC. also varies in mueh the 
Way vith a somew hat larger differen 
from site to site The Concentrations 
1959 are found during the periods March June. and 
© are the maximum concentrations m 1960 It 


ard that the 


litre pores 


from Fig if 
137 per 


is proportrona 


appears, nmevert heless. 


concentration of 
to 


centration im ground-level air 


i to the con 


“a first 


The average cwsium-137 concentration in the total 
vearly precipitation ts 
[piste 
Ror 
Lillestrom 
The rate of deposition of 137 fall-out, shown 
in Fig. 1D. depends on the amount of pre ipitation, 
which is very different from: site to site Phe mani 
mum fall-out rates in 1959 are durmy the 
periods March to August. and so are the maximum 
rutes im 
The vearly average rate of fall-o ix 
District 
Rot 0 
Lillestre 
Fig. LE. showing cumulative casium-137 fall-out 
during January 1959 December 1960. reflects the 
difference in precipitation from site to. sit Tie 
total vearly fall-out is 
District 1959 1960 
Roros 1.500 
Lillest res 


\ 
Ay 
i 
F 


i 
ration in drinking 
ne average 

entration precipitation 
137 in milk, shown in 


site, The 


The concentration of « m- T3837 in mulk at Bergen 
is about twice as hich as: eros and about 7 times 
higher than at Lillestron } lifference thus does 
not follow t ffere " . 37 fall-out 

\t l three site itr 


Titre drinuing 


n found in 


: 


pring 1Y60 Is 


| paps 


sppar 

anv roportant contribution 

intake by the e 
by be dri 


pools, rivers, lakes, ete wit! 


: } er concentration than ordin ary drink 
lower than in precipitation), the 
water does not 
the total daily intake by 

the 
Apparently h Lé ‘bution to the intake of 


7 byt \ ! esium-137 in grass. 


13 
hay and possibly ther ider The uptake of 
cesium-1L37 by so far have been mainly 
direct from rain and air, and less through soil and 
roots It might be expected then that the concentra 
tion of cwsium-137 in grass and hay and therefore 


also in milk and meat to a first approximation would 


) 


be proportional to the rate of casium-137 fall-out 

The ratio of milk to cwesium-137/m 
per 24 hr. is shown in Fig. 1¢/ During the winter 

- months Novernber April, the hay eaten by the cow 
~~~ — is from the previous summer. The ratio shown in 
ITE Fig. 1G for the winter months therefore is based on 
1380 average cesium-137 fall-out rate during the period 
Fig a) Bergen; (6) Reros; (c) Lillestrom May August of the preceding summer The average 
exesium-137 fall-out rate during these months of 1958 


Ce 137 Jlitre mae 


appears thus that the fall-out at Bergen is about was 47 uuc./m.? per 24 hr. at Bergen and 30 at 

es higher than at Roros and about twice as high Lillestrom. The value at Reros has been calculated to 

as at Lillestrom be 23, based on rainfall data from Roros and average 

The average concentration of Casiuim 

t * samples from 13 places in southern Norway, Lillestroem during Mav—August 1958. The caleulation 

including Roros, is shown in Fig. 1F. The yearly adds an extra uncertainty to the two first points of 
valu the Reros curve in Fig. 14 


137 in drink concentration per litre precipitation at Bergen and 


.verage 


ph 
il 29, 1901 NATURE 
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Fig. 14, is also very different from site 
ai 
mil IK Hows a tendeneyv to deerease towar the 
“ 
‘The ca sium-137 concent ratio of 
ie 
beef during winter and carly 
° cor ntration of im ulk and meat 
- - Cor ponds to an intake by the co ofup to severa 
through fodder the air inha 1} a cow is of the 
5 order ot por it evident that the 
0 concentration of le than ! mm air 
does not contribute significantly to this intake The 
sae 60 3 <a drinking-water intake by a cow is of the order of 50 ies 
t ently cloes mot represent 
¢ luring sumer t 
wiz a 
q 
: 
be 
Pas 
; 
| 


It appears yo Fie. 16 that the ratio of 137 
nm} k to ewstum-I37 fall-out rate is different from 
te to site The ear! averave of the 2-monthly 
tlues is 
he 
i} 
differen: ! itiomay be taken to represent to 
first approximation the cifference grazing-tield 
of th three district a low ratio correspond 
all thre t hie ratio-curve show at 
iximum during the period September October, 
oth It seems reasonable to 
th rere e to the decreasing quality of the 
nye tields inthe late months of autumn. the slower 


NUCLEAR MATERIALS AND NUCLEAR CHANGE IN 


growing rate of grass vivine an inereased cur t 

137 uptake by the plant - 
At Bergen and Roros the ratio 

n than m had an albmornmia 


dry summer in 1960, Roros had a rathe 


effect in the caesium 


while 


and cold sumuner, this may again be related 
vrazing-field quality during 1960 

On the other hand, the variation t} ra 
in mulk to fal t rat i 
depend on i number of other tor re nroth 
razing field such a uriations my prit 
tion and = fall-out) amount vithim each district 
variations im feedmye conditions ‘ ! 
and type of additional fodder, delay between variation 
in ewsium-I37 intake ands resulting ariat ion 


137 mooulk. redistribution of tall-out.and also 


coesiun 


incertamtios in sampling 


DIFFERENTIATION 


By Prot KENNETH MATHER, C.B.E., F.R.S. 


Department of Genetics, University of Birmingham 


a noteworthy series of experiments, Brink ha 
demonstrated that certam alleles at the BR locus 
affectimy Im maize. are capable ot 
howing two different kinds of change. One of these 

the familiar phenomenon of mutation It is 
sporackye oceurring mm this case with frequencies 
the order of Tom it Is ste pwise., om that the 


oraded 


alleles 


mutation co not fall 
and it results m new 
which they 
The second type of change differs in all these re spects 


It is detern 


products ot t hie mto a 


itis undirected 


uch are as stable as that fron arose 


riatte n that it occurs im LOO percent of 


Cunt muder certam conditronms: it appears to bye 
apeble of giving rise to a graded series of products 
in that yiven allele always changes im 
miler the Cor cdlitioms : ane the 


hanged alleles to which it gives rise are metastable 

rather than stable is attenuation of the effect has 
bene observed Brink terms this second type of 
hangve ‘param ition and show that the chromo 

ol aterial on hich it depends cannot be the 
that chan of which appear as mormal 

teat In other words. the loeus must be 


ontaming hromatin. which provide the 
bat ene structul tru hich by its changes gives 
rise » true itat ions and per whroratin, which 
1] h not of the essence of gene structure neverthe 
fleets the expression of the gene's action and 
vhich by t hanves gives rise to poramutations 
Paraniwutation | tablished occurring at 
irther lo least. mi there are 
rel if mot tull proot of it other Species 
\ houg! at ie partial reversion of the 
tant has been observed im maize. the erreun 
tance vhuecl this occurs are not yet clear 
In the fly S ra coy phila, however. a similar 


evele is unambiru 
reed by 


vl} ch results im one haploid set. of chromosomes 


rred and the 
Is rey 


of chanwe is to be inft 


ou Dre thie le thy THLE LOSIS clivision 


eliminated ra this alwavs the set the 
tathes The set 
his rot he ris handed on to his progeny tt which. if 


these 


ved from hos originating trom 


rece 


will now be 


thus 


they are male. chromosomes 


chron omes have chanyed 


elonunated Bit 


from ‘maternal to ‘paternal behaviour ftoliow tng 


through the male Should. however. they 
he passed by the male to a daughter (from which 
they are. of course. not eliminated) they will revam 


maternal behaviour as will be made evident if thos 
daughter im turn passes them on to @ son 

Further evidence of the depende nee 
change in behaviour of the 
of the fly through which thes 


generation supplied by the so-called N chromo 


complete 
chromosomes or the sets 


passed ime thee 


Keach zvvote. whatever the sex of tl red 
vidual destined to develop trot t eceives three 
one from the mother and two fron: the father 1) 
differences between the sexes becorme apparer 
the fifth or sixth cleavage division in the soit 
line. for in females one XN and in ales 1 \ i 
then eliminated from the mucleus The Ns to be 
eliminated are always of il origin Thi 


remaining N of a male is thus maternal, but it 


passed on to a son in the next weneration it } 
paternal One of the remarin of 
female is. of course. maternal but the othe < paternaa 
When passed on by the f ile to het ffsprimg the 
two will behave alike as maternals i t } att 
Sp are male the chromosor eonti ! 
behave alike, will be changed to paternal beha , 
will be exeruplitic fin offspring to vhich th 
vive rise in them turn It has recently beer shown 
that the Ys owe these curious properti hetero 
chromatin at the centric end of the eluror ‘ 
These changes in the chromosomes of Sciara a 
clearly comparable to paramutation (as indeed Bri 
points out) in three respect They ar lirected 


thev are determinate, and imdeed mevitable according 


to the sex of the fly 


chromosomes 


which passes the 


t its offspring ;and they are metastable, bemg changed 


by through a tly of the Opposite Phe 
changes im chromosome behaviour are thus regular 
of the processes of devel and 
mav in fact be described as parts of these processes 
We cannot. however, be sure that they in the turn 


alttect subsequent deve lopment for we do not know 
that the fly would develop lifferently if a maternal 


Y chromosome were to be elin 
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al Indeed. the sivniticance of this differential 


‘ 


ution of paternal chromosomes im Scvard ts 


im 


other ty pes of muctear ¢ hange are known 


eloprment Some of the 
nomenon oft 


re most readily 


thu Widespread 
inderstood mot 


hance plaving «a determinate part im 


elopment itself. but consequences 


simply as the 
adjustment of the mechanism 
which have come 


multipleation 


reakdown in the 
lear division in cell-limeayes 
end of 


estion Of paramiutation 


it 


their history of ce 
nmter 


types of 


endopolyploids In 
of paranmutat portant 
obtarmmed 
that the 

an 

development The 
changes must 
with the 
state of the 


T t he 


hromosom«e 


eat that these 
wally different 
determined by the 


vevitable une 


Sirular chance eme action 


sted by Kingand Brigygs’s observations*on the 
oft doveloping frog embryos have earhiet 


1° that these changes are te interpreted 


basic content of the genes otf 


brought 


reaceretion to the chromosor 


it a the depletion 


called 


the 


about by 
nes of what 


‘ancillary materials’. which. while not of 


action of the genes -an imterpretation 


whi hi 


with his hrom 


type of change as that 

terms paramutation 

corresponding to mv ancillarv materials 
In all t} 

ia 


ent. but in 


cases change is consequent on develop 
evidence 
that t hie 


e and constructive part im determining 


none of them is there clear 


opposed to arguable presumption chang 


posit 
evidence tron 


which have lost the 


the course 


of future development rhe 


King and Briggs’s frogs ts of nuclei 


ep \ the full range of deve lopment 
> 4 vtoplasm of a fertilized egy 


though it does not necessarily 


a characteristis s of gene 


associated 


the fungus 


TOP 
differentiation im 

losses of certam 


Phere 


LO reason in 


Capacities 
would seem 
why changes of 
during «de 


actively and constructively determine t he 


ational type velopment 


elopmental history of the cells and tissues 
is especially 
the stability 

the end-point of their 
control which the 


they occur It tempting to 


stion which is 


differentia 
chromosome 


nuclear gives to these a 


eVvercises OVE) 
ty of beha 
oplasm could not be expects dto emulate, 


genes 
and precision of balances which 
and 
lence 


ymatin or ancillary materials to behave as regularly 


from maize and Sciara shows the para 
transmitted as precise lv as the genes them 


xeept. of when they are undergoing 


courst 


r cbetermimate ¢ luangves trom one metastable state 
to another 
paramutat ronal types of change 


could play an important part in 


“arly. therefore 


hromosormes 
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development. They could not, however, of therm 


selves offer any interpretation of differentiation, for 
attribute alteration in the behaviour of 4 
im its 


even if we 
cell to such directed and chete chang: 
till not enabled thereby to see 
why derived by 
mother cell, follow different courses of development 
If the 
with the 


‘ hromosomes we are 
civision of a single 


two 


parachromatin or an itary materials share 
other and fully permanent materials of the 
division in cell 


of them 


chromosome the property of equal 


reproduction they can mo more account 


selves for sister cells following different paths 


other chromosome materials. So we must 


to understand 


can those 

still return to the evtoplasm if we are 
ferentiation The divergences of differentiation 

differences in the 


ondarily it 


basically from 
igh 
including paramuta 


to the 


ust spring 


plasmic mater 


may involve nuclear differocnees, 


tional changes ponses 


| re 
ruc differences 


We ar 


‘ Vtoplasm ean bring 


sin the 


in the nucleus, 


thus led to mauire ther change 
ahout 
particularly ional change 
iour during differentia 
1 some of them are 
differences 


ot nucle ! 


and more 
Chanyves of 


Tiom are, of 


gross muclear behay 


responses t op 


demonstrat 


as, for example, the polymuitot behaviout 


im a} : strain of maize and the differences in 


rates condensation be nh generative ana 


vegetative n It is known, too 
that in bacter 


im and at 


‘him polls Th 
material can exist at times as particles 
others as an integral part 

from one state 


ot chromosomes, the transition 


to tl other beimg 


promoted by specitiable condi 
to avoid the 


Furthermore, it is 
conclusion that both Brink 
stnular chanyes of 


wt hing 


and the chromosom in Sevara 
outside the chromosomes as an 
cliary In allele 
hromosome is dey ndent on the presence of 


chromosome but mi tts 


involve sor 


interin ze itation of the 
COTLE 
an allele t im the sane 
wetiorm 


thus 


homologue, so that the 
be exerted extra-chromosomallsy In case the 
ettect through the 
opposed to the extra-nuclear vtopl 
behaviour in 


nucleoplasm, 
With the 


Seciara the 


exerted 


chromosome 


directly 


changes of 
evtoplasm is more impheated since the sex 


of an individual, and therefore the type of behaviour 


which its chromosomes will come to assume and 


express in its offspring, is dependent mot om its Own 
but on its mother’s genotype and thus on the presence 
which it itself does not always 
vould 
conditioned by the 
of determining the 


‘| hus 


change in 


of genes 
The evtoplasm therefore aby to he the 
y pre ot 


intermediary, be 


the mother but exerting its effect. 
offspring 


state of the chromosomes, in the 


paramutation, like any other nuclear 
development, must be due directly to an action of 
the « vtoplasm (or at least extra-chro nosonnal plasm 
on the 


on the nuclear materials and only imedirectly 


genes Which acted to change and mould that eyto 
The sivnificance of para 
mutation m thus be that ut 


fixed, so to speak, the initially evtoplasmic changes 


plasm in the first place 
development would 


and gave to them a precision in coll heredity that 
purely cytoplasmic transmission ¢ ould not guarantee 
In this way paramutational changes, depending on 
the presence and changes of parachromatin or ancl 
materials in the chromosomes, could be of great 


But 


lary 


significance in deve lopment in differentiation 


= 
Var 
poly plored 
of } 
ot 
change a kin 
by th ue of 
lift 
sheervations { 
2 
n the tissues and 
condition of the tissue, just as the 
wnges of Sec/ara are determined by and 
rou 
2 
3 
: 
this coud indicat: 
do <0) no nore tan 
netion. 7st as the 
are rather than construct 
: 
& 
further ce 
n which 
reached m 
ge <Vsten 
the « 
me 
chron 
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ce 


erived 
the 


<ion-——one might 


ancl dey on 
t ‘ pera 
‘ hutng i 


t 
} 


itiation 


th 


of ditt 


cliff 
It 

plasrrin 

partly 


bl 


rn 
reflected at 
the 


the 


motir the me i 


‘rerntiation 18 


im ot 
these chromosome materia 


n 
ke 
ain unchanged im the 
derived 

Otherwise 


materials 


t progression 


ae 
li 
must either rer 


whu h 


toplasim, 
ure or 


full 


from 


the 
start 


errele, 


f the 
i” «leeve lop 


If de 


Uression 


+} 


ration would not 


same point as did the 


duals « mext 


the 
nh 
nm urs wt ib 


change 
byes 


a Clean-up of the ancillary 


parent 
peru perachronmutinic 
mater 


tandardization 
oft he 


the chror 


There is 1 


ith 
] 


r 


Lspergillus glau 
} 


the 
ith 


rved 
here the 


tand irdliza 


indeed 
; but 


components ol deve 


wramutation at he 
} are not 
» had 
e recognized or investigated 


ent, and indeed been a re 


Brink co i ch 


ver hay 
phenon 


varly there 
its 


para 


elop 


be 


further 
on to th 

This relation m 
xion, for 
paramutationsal 


‘ vtoplasm 1 


and different 


also 


Vto 


rmiportance it 
change about 


of the 


lew Tral 
ir it is possible that 


musyv. through its ettects on the 


of the 


iterations 


inte 
toplasim. also bring about dire ted changes « 


apable ot 
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hang: 
He 


rh 


Phe 


vereditary remarkable 


mbserved be of 
conditioned’ flax plants by growing them 
fertilized soils and found that the plants 
only to the 


rrusterials 
kind 


Durrant’ this 
ly 


utted 
hes 


rogenyv, 


l 
the change type mot 
by self-fertilization but a 
on bemg thro igh poll 


gave iso to their cross 
the transrmuss! 
r ti 


snd eg The changes were determinate and sper 


apparently nuclear 
mterpretation in terms oft ancillar 
} 


vet im transmission 


materials or paramutation as I] have been 
a similar kind can be 
be wider observatio! 


Other alterations o 


preted inthe same way, 
ore mue efttects whi h somehow Soc 
on 
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THE IONIC CHARACTER OF CHEMICAL BONDS 
d W. B., PEARSON 


Research Council, Ottawa, 


By E. MOOSER an 


Division of Pure Physics, National 


s attempts have been mice to 

of 
sion of the 
these 
re their 
confusion about 
nt bonds In 
ve have had 


son the atoms 


large ‘ 


compounds from a clisecus 
Whil 


} 


se aterials 


in 
erable 


ot 


val \ 


they 
partial 


beh 


ionic character coval 


in effort to clear ip this contusion 
since 


the 


and 
tre 


discuss with our 


that 


vigorous 

believe 
cussions might interest 
would like to summarize then 
One of the f confusion is the 
» of the words al } 
understandable 


bonding 


ve conclusions 
li ot to other 
ve here 


CON ‘mt and vomopolar’, 


which since the simplest 


the bonds in 
are also example 


is readily 


iples of 
hydrogen moles ile and in diarnond 
bonding. that is. bonding betweer 
However, the definition of 
by Langmuir? and 


a bond arise 


exar 


f hon opolar 
harged 
covalent bond 
ulopte d by Pauling’ 
from the ‘equal sharing of two electrons 
the two bonded atome. and thus makes no referen 
at all to the effective « harves on the atoms 

The two different meanings 
attributed to the r 
of a bond’ present 


confusion Lest we 


ar aton 


first given 


states that 


iis 
such 
bet wee 


at preser 


distinctly 
term 


second 


‘ ionic characte 


more serious source 


further to the 


a 
‘ ont ribute 


mous 


mistake 


the 


of 
con- 


Canada 


the following 


bon 


f will therefore, in 


bet 


ision We 
ettective and a 


ing the ‘effective 


an ionic bond results 


yveen an 
use 


note that 


is> 


attraction of the excess electric | ] 


‘It readily 


charged 
if 

or solid carry opposite charge 

them will have some effective 

fortunately, it is diffic to d 

scale of effective bond Lonicity, 


two neighbouring in a moles 


that 
:, then the bond | 


ionic character obviously corresponds to 7 


ilt an UnEquLVor al 
I r 


ise Whereas 


charges 
chi ately « lear 
LOO per 


two ators 


on the ligands, it is sometimes not 
to which degree of ionization of the ligands 
cent ionicity has to be ascribe 
However. by convention a bond between 
is normally called 100 per cent tonic if the atoms are 
ionized to the extent that at I one of them 
acquires a noble yas shell | his convention allows 
to call a compound purely ionic if all its bonds ha 
100 per effective character. Moreovs 
because an ion with a noble gas shell ca any 
covalent bonds. the convention assures that a bond 
character have 


effective bond 


ust 


s 
8 cent 
nnot form 


n 


with 100 cent Lom 
covalent component. 

It follows from the 
percentage ly of effective ionic character of the bond 


{ and B is closely r lated to the 


per 


it 


above discussion that the 


between two atoms 


2 
they could have only ad 
from 

: 
aa | 
= 
ell 
ir 

ilts of furthers 
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7A and 7p on these atoms. Indeed 
are the charges which the 


bond them 


two atoms 


arry if the between were com 


ionic, then 


GA 100 
Jos 
We note that detinition 


character of 


the 
a bond as give 
iat used by Pauling® in discussing 
bond romeity and dipole 

halogenide molec 

Indeed, if ry is the equilibrium distance 
two atoms of such a molecule, we find 


UB qon the 


} 


n by (1) entical wit 


the relati miship 
moment ol the 


Hannay 


that 


between 


hvdrogen iles also 
and Sry th 


‘tween the 


the effective bond tonicity: 


ive bond ionicity, the ‘tormal 
is not related to any qu mititv a ich as 
ast in principle 
offective 


which is at ] 
1 diatomic molecules the 
ined by 2 
nentally 
extended to 
Nevertheless, any dis 


that effec 


and hene 
nined expe 
~annot 
ules and solid 
bond implies 
at “ist In le, | 
bond itself is, 
ich charges 
formal bond 
numerical vi 
din deseribing a bond and not on 
es of this bond 
o1 tilable for sol g many 
problems ¢ it is often : 
bonds ir or solids can. suffice 


“l as 1 Iting from th: 


finition ¢ 


prim ip) 
ll. 


ron 


Is AVE 

electron 
that the 
Sonamce of Os or solids itl ong different 
us 


components of 


ilence structures. Let iss brietiv a diatom 


AB the 


co electron each 


have on 
Chemical 
is reasonabl: 


mo ecule which 
monovalent atoms 
that it 


following 


physical intuition tells us 


this case to consider t he valence 
ructures: 


A-B 


sharing of the 
the first structure is 
obvious rei the other 


( orresponding Lo equal valence 
electrons by the two partners, 
called ‘covalent’. For 
two structures are both called ioni 

Let Bs WY 4 and B* be three properly 
chosen two-electron wave-functions corresponding 
to the three valence structures. With these functions 
we form the linear combination: 

» av 4 :p+ + (4 

and determine the coefficients b/a 
the integral: 


my "rat 


bSOTLS, 


and such 


to minimize 


Substituting these coefficients in (4), we obtain the 
best wave-function which can be 
combining linearly Yate 

formal ionic character of the bond A — B is 
determined by the extent (measured by the coeffici 


constructed by 
The 


then 


and 
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1 and c/a) to which the structures A*B- and 


ontribute to 4 
from this discussion that the formal 


ents 4 
« 
It 
to the 
the bond 
of atom £2 is much larger 
sufficient to consider only 


ind (4 


obvious 
character of a bond is defined only with respect 
particular approximation used in deseribing 
Chus if, for example, the electronegativity 
} than that of ate.a A, it is 
the first two of the above 
valence structures takes the form: 


Phe correspondin percentage , of formal tome 


bond then ] given hv 


ires considered het 
a molecule of monovalent 
defining the 


ioleeule 


The two valence stru 
describing the bond in 


‘ale of effective bor 


atoms are obviously the same as those 


in sueh a 


per nl ibk therefore tw it 


and one n this cs otermine the only free 
ba, from the expe rimental 


the 


parameter im (0), meat 
unbersome 


value of thereby avoiding 


process ot Zin ” 
Equation (8) is perhaps the cause of all the con 


bond We would like to 
therefore, that in spite of the conditional 


fusion about ponicities 
mphasize, 
validity of (8), formal and effective bond tonicities 
are me identical, and one does well 


ween them, parti larly when di 


to distinguish 
care bye issiny 
solids. Moreover, 
implying that the effectiye ionic character of a bond 
wl bond ionicity 
known, the 


8) should never be Literpre ted as 


from a torr 
of a bond 1s not 


ean be derives 


if th etreetive 
formal ionicity attributed to this bond is 


based on 


value of any 


is necessarily 
if plausible, 


alwavs arbitrary, because it 


irbitrary mixing of arbitrary, valence 


structures 

the confusion which can arise from 
indiscriminate use of the ‘hond 
dwell on a fallacious but often re peated 
semiconductors of the 
which has perhaps 
n instigated bv Pauling’s somewhat misleading 
bonding in AIP (ref. 8), will here be 
zine blende itself. The tetrahedral bonds 
in this compound are said to arise resonance 
among the follow Ing two y alence structures 


Zn?-s*+ Zn 
The first ese is referred to as the ‘extreme 


each of the 
which 


demonstrate 


term rnicity , 


s briefly 
ission of the bonding in 
iwhlende typ This discussion, 
recount of the 
iven for 


from 


structure, because it leaves 
components four 
be shared in the formation of the maximum number 
of four tetrahedral The structure 
is called LOO per since it 
to a noble-gas configuration on both the zine and 
the sulphur These structures are 
taken to define the scale of bond tonicity is left 
guessing whether it is formal or ionicity), 
so that the bonds in the hy pothetical ‘neutral-bonded 
character’ 
sulphur is more electronegative than zinc, it 
that in the erystal each sulphur carries 
negative and each amount of 
positive charge. Hence 
bonds in ZnS are more 


covalent 


with valence electrons can 


bonds second 


cent corresponds 


valence 
fone 
effective 
obtain 50 per cent 1onic Since 
is then 
concluded 
zine the same 
the argument 
than 50 per cent toni 
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& statement is ve sleading indeed, and matters 
tep further and calls ZnS a con porund sith more 
per cent eharacter 

We hould recall here that the generally 
accepted detinition the covalent bond as yiven 
earher leaves the effect charyves om the livand-~ 
citied Po cletine the zero of effeetive bond 


of the trif tes OF ell 
their abnlit to cohere and interact rmoitiuall 


nto integrated tice! sVstems Phough the 

conteet mm development and im tissue fiunetion have 
a long history of interest and speculation 
recent reviews of these problems! clearly underscors 
the of bes: On Variotes important 
Among the theoretically and practical! 
more obvious and pressimg questions is that of the 
etieet Of rire om the Capacity of cells te 
wlhere to various substrates and to each othe 

Though such imformation would seem prerequisit 
for a Vstermatre ! mto the mechan sms of 


wihesion and imteraction of cells. the point has been 


rprisingly little sticied The methodology of 
and weregation of embrvonie cells 
sftorad a cdirect pproach to these problems 
nnexion with present vork on. tissue-synthesis 
from <«issociatedt the question of 
perature amd cell adhesior vas eNamined and 


yne of the findings are reported here brieth 


Chemically ceells*:* from neural 
ver and kidney (mesonephros) of 7-day chick 
emb Were ied throughout this worl The 
cells were suspended in a stendard eulture media 
basal meditun with per cent 
plus LO per cent horse serum, 2 per cent fresh embryo 
extract in Tvrock tron. and SO penicillin 


[dhesion plas juots ot cell suspension 
(10* cells ml.) wer listributed mito flat T 
thas filled with 3 per cent air containing carbon 
clioxide and sealed. Groups of flasks wer kept at 3S 
0. 25° and 15°C. The cells settled rapidly on the 
floor of the flasl id were not disturbed for 24 hr 


They were then examined and the umber of attached 


and tunattached cells determined 
three kinds of cell poprilat ons tested vave 
essentially simular results 38 S500 per cent 


of cells adhered tirmly to the glass and were not 
dislodged by gentle tl iwhing. The madividual attached 
cells were flattened or rounded ; others were in smal! 
spheroid clusters also stably attached to the glass 
At 30°. about 60 per cent of the cells were firms 
attached; at 25°, less than 40 per cent adhered 


EFFECT OF TEMPERATURE ON ADHESION TO GLASS 
HISTOGENETIC COHESION OF DISSOCIATED CELLS 


By Pror. A. MOSCONA 


Department of Zoology, University of Chicago 


April 29, 1961 


In particular, any attempts such as have been made 
to determine effective charges trom formal bond 


ioniceities are bound to fail 


I [.. J. A 41. 
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stably At 15. cells cid not adhere vem whe 


} 


of the flasks there was mo attachimen 


left tor 72 hr. m contin 


from sub-optimal temperatures were 
38°. there was rapid and abundant attachimen 
cells to the flask “uppears, therefore the 


present adhesion of cells to L on 
tTemperat ure-semsit ive Wheeh wer eom 
pletely, but reversibly, mbhibited at C. Inter 


pretations of the mechanism of cell a thesion im such 


and simular svstems must, therefore account for 
the temperature-dependence of this cellular activity 

Histoqenetic cohesu To tind out whether cohesion 
and histogenetic bonding of dissociated cells alse 


vere dependent on temperature procedure Was 


sought which would 1) render it Poss ble to bring 


liscrete cells rapidly mto contact, independently 
of then Cabprn itv for locomotion, and without forceful 
packing (as by centrifugation 2) reveal differences 


n stabilitv and effectiveness of mtercellilar contacts 


tuider diverse testing conditions : (3) vield consistent 
results in a form amenable to quantitation These 
t by the ‘rotation 


requirements are adequately rr 
deseribed in 


cell aggregation procedure 
letail elsewhere! Erlenmever flasks with cell 
are rotated on a shaker with 


a }-in. diameter motion. Due to the spmning flow 
ot the Liequaicd all the cells are rapraly coneentrated 
in the middle of the vortex anal, if « ayprable of cohesion, 
hecome soon bound into compact aggregates in which 
they construct tissue The size of 
aggregates thus formed refleets an equilibrium 
between cell cohesiveness under the given conditions, 
amd the shearmg forces of the svstem the lessee 


thy capacity of cell to cohere or the fewer the 
riunber of cohesive cells, or the stronye! the shearmy 
forces), the smaller the resulting aggregates All 
experimental parameters im this svstem are rigor 
ously controllable, and under standard conditions 
diagnostically consistent ‘aggregation patterns are 
obtained, characteristic for diverse eellular and 
environmental situations 

In the present case, aggregation patterns pro luced 
at 38° C. by suspensions of 7-day embryonic chick 
cells (as above served as a basis for testing the 


effects of lower temperatures on cell cohesion 


wor am arh i tric it ih as 
Pasir Nathure f the he Bos third lit 

! rit hoose to eall tlh stricture extreme covalent Har 1 68 
irualls ve hould like to repeat that out of any ‘ Vale Cla 
‘Lise hom Of forte bond ponieities one can mevet a 36 cis 
more ntorr n than wa originally put n 
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nal alig ots of cell suspension (3 cells nal 
ere dispensed mto 25-mil Erlenmever flasks and 
rotated at 701 p.m. at 38°. 30°, 25° and 15° ¢ After 
“4 hr.. size distribution aggregates and number 
ot free cells im each ¢ ure were determined \t 
30° and 25 there was a significant and consistent 
decrease im size of aggregates of all cell types tested 
llustrated for neural-retina cells m= Figs. | and 2 
This was accompanied by an increase in number of 
At 15 the cells did not cohere at all, and 
vates were not formed; eve when miaimtamed 
continuous contact for 72 ] us Temperature, 
cells remamed entirely ciscrete Pransterred 
sneh cells cohered into histogenetically 
It should be pomnted out that 
starting temperature for complete 
cohesion: more recent results 
neural-retima lls may not cohere at 
about IS and that msith in this respect 
varies with cell type. i ture medium 
The foregoing results a clear correlation 
between Temperature and ability ot freshly 
sociated avian embrvonie cells to adhere to glass or to 
cohere mutually The finding that at 15°) C. cells 
are comple tely to become attache al. though 
in prolonged and continuous contact, appears 
particularly useful towards further study of the 
mechanism of cell adhesion It indicates that simple 


reactions between divalent cations (calenun, may 

nesiun or other first-order physico-chemical effect- 

cannot be exelusively responsible for cell adhesion 

as such reactions are unlikely to be persistently 
mhibited at 15° It also sugyests that the exo 
genous roolecules prerequisite for normal adhesion stable surfaces, but also a function of the synthety 
of eells (divalent cations, serum proteims* provic activities O cell adhesiveness 
only parts of the actual mechanism or contribute vould be expected to vary ith different fiunetronal 
otherwise partially to its effeetive tumetror and that states of cell eviclene to this effect is fortheomung 
endogenous thermo-sensitive processes may have a and can also be inferred fro Varios ndirect ly 
related, data im the literagiu 


highly important. pe rhaps primary. role in this e Lhialear 
The present findings appear to t im with the 


activity’. It is therefore proposed that cell adheston 
may depend on metabolic sequences and closely working assumption’ that (1) adhesion and histo 
reflect the metabolie economy of the cells ; therefore genetic bonding of cells involve the production and 
that it is not merely a result of coupling bet ween “‘yarzation between cells of mucoprotem-contanuny 
acelhular materials, the tomnation or 

tion of whieh requires divalent cations and certain 


molecules m the cellidar environment rate 
and properties of extracellular material 
abohe pattern and treatment 


eratures svnthesis of extra 


become effect el attache 

supports \ vrants tro: 
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MAGNETIC SUSCEPTIBILITY OF NORMAL LIVER AND 
TRANSPLANTABLE HEPATOMA TISSUE 


By FRANK E. SENFTLE 


United States Geological Survey, Washington, D.C. 
AND 


ARTHUR THORPE 
Howard University, Washington, D.C. 


N 1948, Barnothy! tound that young fernale nues prevent any serious deterioration of t} cells and 
| vhen placed in a > versteds magnet remained there until the mea remen could be ack 
inderwetr i rary retardation { rowtl eit were then removed the j i 
magnet eld apparentivy hindered muitos nitrogen and a small ~ 10 mgr was 
Barnothy et al rm) la significant drop in the moved bv eracking the frozen organ in a pore n 
nted loukoe ‘ runt hile contin The entu respira 1 Wa 
cf vii ! tine re for lin a refriverated room to within a tow 
the the cour ne! ol » va of 263° K. so as to pre« nv thawing of 
han per r than nor } en 
value. From these and other related exper nts*- Although a steel scalpel was used to 1 ve the 
i n bur i field ea t ‘ from the anima non-lerro net st 
ita havea in vere used thereafter in rar the iples to 
h of er Ir ppor prevent contamunation ‘ a 
> hie it rover e below the t? preci 
Buca recover ! orl i e contamunation could be miunn ol 
no ‘ n i acdenoca noma H ‘ ! Oo ensur further ott 
‘ i ils placed in inhomo oo each was measured at several magn 
f i of 3,000-3,500 o is ol us rf field strengths. The apparent magneti 
? ’ i pDietoe reco n 4 cases oO of 6, wherea bilities wer then plotted against the reciprocal field 
there LOO) per ent mortality n the contro soe Fic. 1) at each field strength after the armel 
a It has thus | ne amereasingly clear of Owen’? and Honda*. As ferromagnetism is depend 
that next step nore fundamental study of the ent on field, the ordinal intercept is thus the iscept 
rag proper of nd normal bility corrected for ferromagnetic impurity 
i tn ule co ‘ t ly was therefore The magnet usceptibilitv measure ent were 
in iken of the magnet optibrlitue mace by a modified Faraday method using sensitive 
tyre f a The results in this article indicate juartz helical spring balance described elsewhere” 
that } mnagnetic properties of transplant: lL hepa The balance was placed in the same refrigerated 
toma lL normal h t © are different, and that room described above. Considerable difficulty was 
the ference is probably associated with the way encountered in making the measurements due to 
in which the water is held by the respective cells. the change in mass caused by evaporation of moisture 
As an exploratory experiment measurements at certain temperatures Beeause the moisture 


were made on the normal and host tissue from the content of the cold room was reasonably constant. 


ame organ (human larvnx) which had been preserved littl: difficulty was experienced in making the 
mm formaldehyde The specimens were thoroughly measurements at 263° K. in air. At lower tempera 
dried, and vrams of tissue were removed tures, however, carbon dioxide and some of the rare 
with a glass knife for each measurement No steel gases will condense out of the air, and hence helium 
mst! ents were used im order to avoid unnecessary had to be used as a heat transfer gas As the helium 
ferromagnetic contamination The average magnet i was very dry, the sample tended to lose water 
ceptibilitv at roo temperature of the tumour For each of the measurements in helium at tempera 
ind normal tissue from this organ was 0-61 tures between 170° K. and 263° K., the mass of the 
0-008 O.m.u. and (— 0-57 0-007) sample was remeasured using the quartz helix with 
10-* em.u./gm respectively The difference 1s out a magnetic field, that is, as an analytical balance 
considered significant a t is several times the In this way, a correction for loss of moisture could 
exper ental error easily be made. At temperatures below 170° K 
In view of these resuil two series of controlled the vapour pressure of ice is so low that the change 
experiments were performed with rats By means of in mass due to loss of moisture is negligible. 
trocar inoculation, a transplantable hepatoma wa In the first experimental series, two rats of the 
allowed to develop in some of the rats for 4-8 week i ( strain were used for the tests. The tumour 
lhe twmnour-bearing and control animals were then was allowed to grow for four weeks after inoculation 
killed and the liver and transplanted tumour tissue in one rat, the other was used as a control At the 
re rved (\s soon as the tissue was removed fro: end of this period, the animals were lightly anesthe 
an ul, it was quick-frozen in liquid nitrogen to tized, and the liver and tumour tissue removed and 
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Magnetic susece er tissue from control 
val (1) and liver i hepatoma tissue (111 
the tic 


m tumour-bearing ra fur reciprocal magne 


frozen. After loading a small sample on the balance, 
helium was admitted to the system and the tempera 
ture immediately dropped to liquid nitrogen tempera 
tire 
this series, a muminmum 


$y using this technique on each specimen of 
amount of water was lost by 


evaporation room temperature 


Re-measurement at 
lo 


in moist air allowed a correction to be made for this 


loss 
All the 

at 

If the eancer 


measuren t of this series were made 


nperature for another reason 


ontained an abnormal amount 


of some as, for example, 


iw free radu would expect a paramagnet 


to the basic diamagnetism 


im ad on 


\ 


the posit e magnet susceptibility 


netic substances increases as the 
iperature is lowere it was thought 
take advantag enhancement 


these 


Phe susceptibilitie “dl against the reciprocal 
l The 


ordinal 


field are shown suscep ibilit 


corrected for intercept 


the 


ferromagnetism 


of all the diamagnetic, 


than the 


specimens are 


tumour bemmyg rore cliatnagnet i 


normal tissue as it Was in the previous measurements 
Although the results of the previous experiment 
on larvnx tissue should not be ¢ nmipared too closely 
kinds of 
TIBSUe, The 


that the susee ptibilities at the lower temperature 


with these because of the differences in 


the pattern of the results 18 surular 
tact 


diamagnetic would seem to suggest that 


the major differences 
tumour tissue are not due to the presence of a para 


are more 
between the normal and 
ragnetic substance 

Phe dependence on fic ld shown in Fig l for the liver 
the host rat indicates ferro 
magnetic this thought to 


be a significant property of the tissue, but subsequent 


from tumour-bearing 


impurity At tirst was 
repeated measurements on samples of liver from other 
tumour-bearing host rats lead us to believe that this 
impurity was probably contammnation. 

To substantiate the of this experiment, 
frorm three more rats with transplanted hepa 


results 


No. 3683 and three normal control 
To obtain a better te 

comparison with the 

T 


Table 1 


nstance are comparable 


n this second series were 
air. The results shown 

pattern, but this 
n Fig Phe diat 
and the 


bilities of the two k nis of tissue are sn 


agam show the 
with those 


are lower, 


SURE opt bilities 


difference between the pt 


aller 


r ferromagnetic impurity, 


To explain these results better, the susceptibilities 
of duplicate samples of the same specimens listed in 
rable | were determined as a function of temperature 
from 77° K. to 263° K No change was observed in 
the sample as the temperature of the 
WK 


Was assumed 


the force on 
system was dropped from 263° K. to about 
Therefore, independence of ternperature 
in this region Below 160° K., the force on the sample 


began to change and moore measurements were 


made down to 77° WK 
rhe 
ght on the 


shown in Fig. 2 throw considerable 


Thewresults for the tissue from 


results 
problern 
change. of-state 
ibstances As the 
about 30 140 BO 


that it could be 


resermble 


curve exhibited by many chanye 


n the s isceptibility 
Cu ised 


Die to 


t 
be 


pronounced, it ms me likely 


high 
suspected The m 
not well known in this temperature-range, 50 a 
following 


here 


present 
concentration in ¢ Walor or! rit 
wneotic eptibility of 
the 


The 


ot measurements on wa rade 


procedure outlined 


Fig. 2. Magnetic susceptibility 1 function of temperature of 
normal liver tissue (1) and liver (11) and trans] lanted hepatoma 
N 683 tissue (IIT) from tumour-bearing rat 


ed 
a77a April 29, 196 
: 
fable 1. MAGNETIC SUSCEPTIBILIT TUMOUR AND NORMAL I 
r i! 0-65 
= 11-3! 0-704 
0-668 
Liver from normal control ani 
Reciprocal fleld, 1H (oersteds~*) 0-629 
11-5 0649 0-637 + 0059 
* All the results have been corrected 
tr ind have been taken at 263° K 
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tumour tissue 
r content of the 
ne ot Sand cent cam be 
the ver and hepatoma respect 
with the fact that hepaton 
eontent of water than 


wrefore very probabl that 


t hae 
ontrol and 
ttern of 


anil 


Ot appeal 
ail 


} 
aye 


usual torces of 


ure water molecul 


cater in gelatin has been shown 


n down to temperature 


1S). and probably will 


r temperatures. The perplexing pt rb] 
to explain the magnet susceptibility normal 
by bound water 1s the amount presse nt It 


e why essentially all the normal tissu 
is bound, as vould have to be the case to 


explain the results in’ Fig 4 Most 


sstigators 


cent 


have reported bound-watet values of 25-30 per 


or less for colloidal materials", which are considerably 


the 
ith 
Celis Dy 
‘ howevel 
etremely diftieult 
easurement 
field 


effects whites 


for comparison ot Fig 
t he agmet i 


tion ot teniperature Phe 
vatet and also the 1 

Thu bart was then slowly evacuator 
at room ten wnd a 14-7-mgn 

vas loaded on the 


chamber was then turt tie 


bar lames The balance 
mated for an additional 
was achieved The 
Ibsequent susceptibility measurements (curve 
4) show the absence of the 


Is ho until constant 


magnet i prope rties 


From these experiments it is reasonable 


that the genera features of the susce yt 
eurves ir 


the eftect 


tissue are essentially 


water is cliamagnetr 
K.) and as livers of tumour bearing anirals 
are known to more 


1. 


water than normal! 
liver tissue’ more cliamagnetic character 
of the liver tissue from the tumour bearing host com 
pared with normal tissue is reasonable 


t he true ¢ 


(Apparently, 
hepat ora, although some tumours 


are known to contain less water’ From the mag 


Fig. 4. Magnetic suscepti 
neti susceptibility oft wa at 263° K. (Fig. 3) and ichvdrated egg white 


2 
= 
in increase 
ot me 
over thre 
th 
mort “ate 
} 
t \ Th 
] 
vel 
i hil 
of th ver ame | emu 
- 
host due to an inerease in water content compared oa 
vith tl normal tt ‘ 
An mterestu feature of the results in - tie 
oft bility curves hi 
fro this host) Phe 
1 “4 
n state p ater cor m th 
normal tissue, yet it is Known tha 
ver tisstie contains about per waler 
wt part of the water in the normal and tumou cP” 
t mot o through the nor al pha 
associate the ust discussed b 
} 1} the curve vhich show that forces at the surtace 
| rot the colloids tend to bind water with greatet lores rin 
r-bearing | that one led to comeluc the: association = sal 
ce ervstal lattice 
neral of these curves is prima n an 
roperties of ice rather than of Bound 
7 teelf. The break in the eur ut about nfo, } 
140 kK Is ml cltte to the charge ret 
4 
tat lee changes trot hexagonal to tle Ow 
ture cub some temperature meat iris 
tempera 
173° K However, below 133° K., Lisgarten and tis = 
7% \ 
man have hown that the ciffraction 
heeorne It 1 probabl “a 
tal ive oT train whieh account tor tie 
. 
‘ 
diffuse N-ray pattern ana thee nerease im cla 
/ magnetism of ice at about the same temperature am 
fo substantiate further the fact that ehanges in iat 
+} netic propert f water are the chief reason 
i ‘ re 
for the charactertt 
bility curve of tu as mad 
to remove the wate 
mov that it wa tf enough 
aterial for the 1 
an 
show 
measured 
tres! 
t} ‘ 
ults 
for 
: 
‘ / 
: 
k 
of wa = ie 
to ax 
‘ 
a 
Temperature (CK 
lity of fresh white (Iba i 
(11) as a funetion 
Ce 
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4774 


than os indicated by these nents 


Further work will have to be done to confirm the 


less 


amount of bound water in normal tissue 
The 1lo WK 


in the liver tissue and not inthe tumour of the tumour 


decrease in the diamagnetism below 


bearing host is mot surprising A small amount of 
paramagnetic or ferromagnetic impurity could easily 
account for the rise in the curve at the lower tempera 
tures It is known, for example, that both iron and 
cobalt are present in mcreased concentrations im the 
liver of tumour-bearing hosts 

In summary, it has been shown that the magnet i 
properties of transplanted hepatoma and norma! 
liver tissue are different, and that the difference is 
probably due in a part to the and 
form of the water held by the cells in the two types 
The water in the 
bound, whereas that in 
appears to be partially however, this 
hypothesis will have to be further 


If the pattern of masmnetic susceptibility 


large amount 


normal cells 


the 


of tissue. appears 


to be tumour. tissue 


tree water ; 
confirmed by 
experiment 
is found to be generally 
tumour tissue, the measurement of magnetic suscept 
ibility diagnostic tool With 
could be used on 


true for various kinds of 
be used as a 
the 
specimens as small as | 2 mgm 
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ACTIVATION OF FERRITIN SYNTHESIS AND INDUCTION OF CHANGES 


IN FINE STRUCTURE 


IN HELA CELLS IN VITRO: 


IMPLICATIONS FOR PROTEIN SYNTHESIS 


By Pror. G. W. RICHTER 


Department of Pathology, Cornell University Medical College, 
New York 21 


ORK in my laboratory has provided evidence 
W that the synthesis of the iron-containing pro 
tein, ferritin, can be activated in cells grown 
cultures HeLa cells 
synthetic produced ferritin 
following addition of quantities of 
sulphate to the medium 
sufficed to bring about this result 

\ strain of HeLa cells was obtained from Micro 
Associates. Inc.. Bethesda, Marvland. 
Earle 
minerals (excluding 
penicillin, and 
No iron was demonstrable in 


im tissue yrowing in sem 


mediim within 4 hr 
small ferrous 


Sy of iron per ml. of medium 


biological and 


the cells 


containing amino-acids, vitamins, 


were grown In an medium 


irom), horse 
(10 per cent by vol 
this standard analytical 


to concentrations as low as 0-03 ¥ 


streptomyvecin, 


tests 


medium by 
Control tests 
for iron, performed on acid digests of packed HeLa 
cells. grown during 2 weeks in 5 mil. of this medium. 
revealed minute amounts of iron, consistent with the 
presence of iron-contaiming enzymes 
Ferritin means of electron 
and by 
Furthermore. 
and 


was demonstrated by 
microscopy on cells? 
using cadmium sulphate. 
established both ferritin 
isolated from cell homogenates with 


sectioned chemical 
isolation 
using procedures? 


apoferritin were 


identified im the 
electron microscope’? and by means ot precipitin tests 
ihe antisera, after 
immunization with human 
ferritin. Trivalent cytoplasm —and 
the cells treated with 
ferrous sulphate was shown to be present by means 


an ultracentrifuge, and were later 
from rabbits 
erystalline 
iron in the 
nuclei —of 


with spec obtaimed 


solutions of 
occasionally in 


of the Prussian blue test 
Sub-eultures carried in individual flasks or bottles 
or approximately week Measured 
quantities of freshly prepared solutions of 
ferrous sulphate were added to vield final concentra 
iron from 2 to 15 ¥/ml. Afterwards, 
cells were taken for examination after 2, 4. 24 hr.. 
In cultures kept 


and at 
longer than 3 days the medium was changed periodic- 


one were used 


sterile 


trons of ranyviny 


intervals up to 2 weeks 
ally. and to some of these terrous sulphate was added 
to which 
examined 


Cells from control eultures,. 


added. 


a second time 


no iron had been were con 
currently. 

Representative results obtained with HeLa cells 
are shown in Table 1 
that ferritin 
addition of 


lectron 


The findings indicate clearly 
oceurred within 4 hr 
sulphate As judged 
vields of 


svnthesis atter 


ferrous from 


micrographs and from chemical 
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Hela 


in HeLa But it w 


im the 


also ires 
pre terre 


ilph tea contained 


It is mot at 


or no tor in present whether th 
had SVP Tesi little I 


ynth 


were cel that 


whether 


hether 


ferritin 
they ol if 
aporerritin 


etron micrograph oft 


lations of 


earhest accum 
within 
ind simular in 


previously by 


te cytoplasm 
anee 
somes’ de 


these 


reese robled 


evel 


varied considerably. Some 


‘myelin figures’, 


bodies 
others had a complex system of 
tubules, and still others also contained a relatively 
homog 
apoferritin ?). Frequently, they were situated in a 
cell close to an indenture in the nucleus 
Cytoplasmic bodies of a novel kind were noted in 
HeLa cells taken three or more days after addition 
of iron (Fig. 1). Characteristically, those bodies were 
delimited by membranes and contained material of 
high densitv to ele In profile this material 
ippeared in the ciremate 


hollow 


eneous material of low density to elect 


segment 


‘Troms 
form of 


and 


with 
up to 
section Arrays of ferritin molecules 
the dense walls 
hydrated ferric oxide*® were also 
In samples taken from cultures 24 hr. after 


structures, 


centres with walls 
200 A. in 


otten 


Measuring 
Cross 
adjoimed Cytoplasmic 
deposits of partly 


noted 


addition of ferrous sulphate a small proportion of 


cells 

molec 
No ‘itin was found in cells fron 

control cultures to which no iron had been added 
Thus, the addition of ferrous sulphate to the HeLa 


contained intranuclear collections of ferritin 
ferritin or apote 


cell cultures had two consequences: apoferritin syn 
thes and the reaction of the apoferritin with iron, 
vielding ferritin 

Further 


1 


have indicated that 
initiated in HeLa cells by 
sof iron 


2 hr 


ferritin iron micelles are 


apoterritin 
om be very small 
concentration . and that apoferritin 

after addition of iron 
detected in cells with 
the ele« This is in agreement with 
idence the liver apoferritin is 
sized first, and iron incorporated later 


rritiun’® 


is avnthesized within 
befor 
tron 


showing that in 


mto 


is not elear vet whether the afore 


montioned cytoplasmic organelles are sites of apofer 
zavnthesis, whether they the 


any otf 


are involved 


fer 
Fefholl 


incorporation of iron into apoferritin, or whether thes 
with the ferritin 


apoferritin following svnthesis elsewhere in the cell 


are concerned disposition of or 
Judging from present hypotheses on the mechanism 
of protein synthesis, the production of apoferritin 
might be initiated by intranuclear synthesis of specitic 
RNA The latter then be 
cytoplasm!” 

One can 
inherent Capacity 


Tray moved into the 


the HeLa 


avnthesize 


that cells 
to ferritim; 
has been retained after many 
~itro, and that therefore it 
with the cell genome 


infer POssess an 
that this 
vears ot cell 


In cornect« ad 


CADACITY 
division in 
In some Way Further exper 
ments are 


effect 
and to 


in progress to determine whether the prim 
ary of iron is intranuclear or intrac vtoplasmi 


learn about the mechanisms of the 
phenomena reported 

It is evident that the methods described here ar 
applicable to controlled studies of protein synthesis 
to the | 


cells, 
chernical constitution, and to their function 


Tore 


in relation fine structure of 
methods are also relevant to investigations of Immune 


mechanisms in which ferritin can be used as antigen 


114 April 29, 1961 vo. 19 
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{, apoferrit t pot tin id i by ‘ 
i 
4 
3 in ¢lc sectioned cells tant 
to the ‘sidero 2 
Fig. 1. Part of cytoplasm of HeLa cell fror ilture kept 3 days can 
medium taining Sy of iron per m ruanelle at 
pper left, delimited by met bran i ta ng 
m iles represented by small particles, ~ 60 A diam a 
micell irger opaque bodies \ larger organell lower 
rig! mtains bodies ( with opaque walls (- 0 Ad. aml 
non-opaque centres, Ferritin molecules are situated close to thes ae 
bodies and within ther 
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RADIATION CARCINOGENESIS AT HIGH DOSE-RESPONSE 
LEVELS: A HYPOTHESIS 


By Pror. ARNOLD E. REIF 


Biochemistry Section, Department of Surgery, Tufts University School of Medicine, 
Boston City Hospital, Boston, Mass. 


VWARCINOGENESIS and evtotoxicity are two ot 
ie effects of ionizing 
Phe present othe is an attempt to 
oncepts « heuw acti It that 


Opposition 


t unportant biologics 


imifv the « states 
arcinovenesis and cytotoxicity act im 
uid together produce th 


dose and 
experimentally The 


overall relationship bet ween 
incidence that is found 
hypothesis has application to 


ied to estimate the 


rachation tumour 


radiation therapy, and has been 


relative carcinogenic potencies — of radium and 
No assumptions are made regarding the detailed 


mechanism of radiation carcinogenesis, Irrespective 
of whether in a given situation it 1s a primary process 
caused by a somatic mutation, or a secondary process 
eaused by, 
virus, or by creation of hormonal imbalance. Similarly, 
made regarding the normal 
the host against imeipient 


consideration is confined to 


for example, liberation of an oncogenic 
mo are 
mechanisms of 
cells Instead, 
factual presence or absence of developing cancer cell 


clefence 
ancer 
clones. Complexities arising from the widely varying 
earcinogenic stimulus depending on 
functional the 
will be discussed in a 


response to a 
and integrity of 


system? 


hormonal status 
reticulo endothelial 
future publication. 
The hypothesis assumes that the carcinogenic change 
is a rare but specifie type of cell damage that occurs 
short of death of the cell 
rnaterial increases as the dose of radiation is increased*, 
<0 does carcinogenesis and the resultant incidence of 
until a maximum is reached. Beyond this 
f radiation would 


Since damage to 


tumours 
maximum, the cell-killing effects 
be expected to outweigh increasing carcimogenesis 
resulting 

In fact, this expected behaviour occurs both with 
and with internal emitters 


y-ravs given to miuce in 


ima progressivels lower incidence of tumours 


external radiations 


External cobalt-60 various 


constant daily doses resulted in a peak hat idence of 


thymic lymphoma at 32 r./day, while at 56 r. dav 
tumour incidence had dropped again to the level of 
unirradiated controls*. External X-rays given in a 
single dose to mice resulted in a peak in leukiemia 
internal emitters such as 


merdence’ Injections of 


radium, strontium-90 or caleium-45 into mice gave 
tumour ine idence showing sharp 
iodine-131 rats 


eurves for thyroid tumours 


eurves for bone 


into pave 


maxima*®:; myections of 
simil ir incidence 

The lower portion of Fig 
Types ot curves for turmour im idence found experim 


1 illustrates the four main 


While > 4 


radioisotope deposited internally, 


entally (curves f eXpresses 


curves ¢ 


ind i“ od 


dose of 
also represent tumour incidence 
external rad 

In the upper portion of Fig. 1, 
split into two hypothetical curves A 
together produce Curve A 
that Is, CAPCINOZONESIS Ih the absence 
effects that 


represents the combined eytotoxic oettecta 


part 
itions or by radiomuimetic chemicals 
has been 


and B, which 


represents pure 


curve ¢ 


other radiation may counteract it. 
Curve 
of radiation on tumour cell clones, which prevent the 
development of all 
of the irradiated 


per entage 


such clones in a percentage 
animals. \t dlose level, the 


animals developing gross cancer 


amy 


during their life-span is #he product of the percentage 
of animals with incipient tumour clomes (A) ‘and the 
fraction of which all 
clones have not been eradicated (1 


( A(1-B 


animals in incipient tumour 


100), or: 
100) (1) 


Fig. $ ill istrates dissection of the eytotoxic process 


(curve 4% of Fig. 1) into two components, namely, 
eradication of tumour cells (curve and eradication 
of normal cells irve EF), which can cut short the life 
span of the host before tumour clones have had time 


At any given dose-level 


D/1L00) B 


to dey velop Into gross cancer 
l (l 


The need for Fig 
animals 


2 can be eliminated by excluding 
which died from causes other than cancer 
during an experiment. With this correction, curve B 
in Fig. | is replaced by curve D and represents eyto 
toxicity against 
Fig. 1 suggests explanations for the carcinogenic 
properties of a given external radiation, internal 
emitter or radiomimetic chemical’®. Thus. produc 
tion of osteogenic sarcoma in mice* places strontium. 
90 in or close to the highly 


whereas radium falls into the 


tumour 


carcinogenic grade 3, 
dium carcinogenic 
grade 2. Apparently the short range (35) 
ized distribution!! 

radium deposits in bone is 
any incipient cancer 
than the longer 


snd local 
dose surrounding 

better suited 
cells by 


(6 


microscopic 
for killing 
continuing radiation 
range and diffuse 
dose distribution from strontinum-90 and its daughter 


more 


Production of thyroid carcinomata in 
rats? iodine-I31 in the low 
grade 1, differs grade 2 in that 
toxicity occurs at lower radiation doses than carcino 
remicity. 


classifies carcinogenic 


which from cyto 


Grade 0 illustrates how a strong mutagen 


and Dalton, A. J., J. Ultrastructure Res., 1, 62 (1957 
trol Richter, G. W J. Biophus. Bic Cytol 6. 531 1050 
Feigl, F., Spot Tests in Inorganic Analysis, fifth edit., 161 lsevier * Richter, G. W., J. Exp. Med., 109, 197 (1959) 
ut Amsterdan 1058 Finebery. R 4 od Greenberg, D. M J. Biol. Chem., 214, 10 
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ASPARAGINE SUPPLEMENTS 


IN THE DIETARY REGIMEN OF THREE 
PHENYLKETONURIC PATIENTS 


By Dre. BARBARA H. BOWMAN* and Dr. F. J. KING} 


Department of Zoology, University of Texas, Austin 12 
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PHAGOCYTIC ACTIVITY OF THE RECTICULO-ENDOTHELIAL 
SYSTEM 


Effect of B.C.G. 


T has been reported previously that the acti 
| cestrogens are strong stimu ants of the phagocytic 
of the reticulo-endothelial system'-*. Thess 
results were found with be th 


oestrogens It appear 
of the molecule, which confers 


activity 
natural and 
that the 


vrit he tie 
would 
cestrogemic activity, is 
also exasential for reticulo-endothelial stim lation 
The present investigation was designed to ascertain 


the effect of B.C.G. on the phagoes tic activity of the 


reticulo-endothelial system, bo find out whether any 
non-cestrogenic substances also stimulate d the phago 
cytes and to compare the results with those of oth: 
S ibstances reported from this laboratory 

Thirty male white 
20-25 gm. body-weight were used in these exper 


mice Swiss strain) of 


Twenty mice each re ceived one intravernotis 
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disappearance of a known amount of specially 
pared carbon from the circulating blood’, the 
cedure used being that described in previous com- 
munications’ and the total body phagocytic activity 
or phagocytic index being denoted by the symbol K. 
In all after the of phagocytic 
activity, blood-counts were made and the animals 
were then killed and the weights of the liver and 
spleen determined 

Ten of the were and 
showed a phagocytic index or K-value of 16 3°8 

The results are shown in Table 1. It will be noted 
that at the end of one week there is a slight increase 
in phagocytic activity. This increase is more marked 
at the end of the second week and reaches a peak at 
the end of the third week, when the A-value is 
78 + 34. Thereafter the phagocytic index commences 
to fall and, at the end of the fourth week, the A-value 
is 39 + 21. The stimulation of phagocytic activity 
is accompanied by a corresponding enlargement of 
the liver and spleen, which is most marked at the 
end of the third week, when the A-value is highest 
and is due to hypertrophy of hepatic and splenic 


pre 
pro- 


Cases, assessment 


animals used ds controls 


tissue. 


B.C.G. ON THE PHAGOCYTIC At 
TICULO-ENDOTHELIAL SYSTEM 


Phagocytic 
Weight of 
spleen (gm.) 
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total red-cell counts indicated a slight redue 
total white- 


the 


The 
tion in the number of red cells, but the 
cell remamed normal throughout 
weeks of treatment. 

The above results are in general agreement 
those of Biozzi et al.*.? and show that the reticulo 
endothelial phagocytes can be stimulated by non- 
substances. It has also been shown by 
Bouvier® that killed 
strain B.C.G. and some of its constituents stimulate 
the reticulo-endothelial and fail to induce 
changes in the percentage distribution of leucocytes 
in the peripheral circulation 


counts four 


with 
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system 
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Effect of Tri-p-anisyichloroethylene, 
Dienestrol and Stilbceestrol Diphosphate 


IN the case of diethylstilba@strol, it was shown that 
the minimum dose required to stimulate the reticulo- 
endothelial phagocytes is about one hundred times 
greater than the cstrogenic potential of the sub- 
stance’, and that when treatment with diethy! 
stilboestrol is stopped the phagocytic activity returns 
to normal level in about 8 days*. Other workers, 
Biozzi et al.’° and Heller et al."', have confirmed our 
findings of reticulo-endothelial stimulation by cestro- 
gens. 

This communication deals with the effect of tri-p 
anisylchloroethylene, diencmstrol and stilbcestrol di- 
phosphate on the phagocytic activity of the reticulo- 
endothelial system and on the blood. 
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Fifty male white mice (7.0. Swiss strain) of 
20-25 gm. body-weight were used in these investi 
gations. Groups of five animals were used for testing 
the various compounds. In the case of tri-p-anisy] 
chloroethylene, five animals received one daily-dose 
of 0-5 mgm. in 0-05 ml. arachis oil subcutaneously 
for 6 days; five received 1 mgm. in olive oil orally 
for 6 days and five received a similar dose orally for 
12 days. The diencestrol-treated animals each 
received one daily of 0-5 mgm. in 0-05 ml 
arachis oil subcutaneously for 6 days; and those 
treated with stilba@strol diphosphate each received 
one daily dose of 0-5 mgm. in 0-05 ml. water sub- 
cutaneously for 6 days. Two days after each course 
of treatment was completed, the phagocytic activity 
was measured by the rate of disappearance of a 
known amount of carbon from the circulating blood®, 
the procedure used being that described in refs. 1 
and 3, and the total body phagocytic activity or 
total phagocytic index being denoted by the symbol 


K 


dose 


The liver and spleen are known to be the principal 
reticulo-endothelial organs involved in removing 
particulate matter from the bloodstream, and, using 
the combined weights of liver and spleen, Benacerrat 
et al.** have applied a corrective factor to the total 
phagocytic index to give a measure of the phagocytic 
activity per unit of reticulo-endothe lial tissue. This 
has been called the unit phagocytic index, and has 
found LO vary for a Ziven carbon 
the following equation : 


been dose of 


according to 


unit phagocytic index 

total body-weight of animal ; 
combined weights of liver and spleen VK 
Generally, when the total phagocytic mdex K is 
raised, the unit phagocysic index rises also, indicating 
increased phagocytic activity per unit of reticulo- 
endotheltal tissue 
All the animals 
remaimed in 

treatment. 
Twenty of the anunals were used as controls. One 
group of ten each received 0-05 mil. arachis oil sub- 
cutaneously once daily for 6 days, the total phago- 
eytie index K and the unit phagocytic index being 
measured on the eighth day by the carbon method 


used in the 
health during 


present experiments 


the course of 


good 


referred to above 

In all] the animals after the assessment of phagocytic 
wctivity blood counts were made, and the animals 
were then killed and the weights of the liver and 
spleen determined 

The results are shown in Table 2, in which, for 
comparison, the effect of diethylstilbeestrol on the 
phagocytic activity of the reticulo-endothelial system 
is also included. It can be seen that all the substances 
examined are active stimulants of both total and 
unit phagocytic activity, and that when treatment 
with tri-p-anisylchloroethylene and diethylstilbcestrol 
was continued for 12 days, the total and unit phago- 
cytic indexes remained high in both cases. The 
results also show that phagocytic stimulation is 
accompanied by a corresponding enlargement of the 
liver in the case of diencestrol, stilboestrol diphosphate 
and diethylstilbeestrol, which is usual with most 
active cestrogens, but no hepatic enlargement was 
found in the animals treated with tri-p-anisylchloro- 
ethyiene. 

None of the four compounds produced any change 
in the blood pieture, since in all the animals the total 
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The rate of changes in the permeability of cuticular 
heaths in normal and guard hair exposed to the 


aniline dye suggests that the treatment modifies 
progressively the protein structure. After thre« 
exposures, the ratio of both fibres resisting the 


distribution of nigro- and pernigro-aniline remains 
at the same level. Evidently some component of the 
ve decreases the structural resistance of the cuticular 
layer in guard hair to such an extent that its per 
meability resembles that found in normal hair. In 
order to establish the nature of this modification, 
the effect of single components on the dye perme - 
ability of guard hair was studied. It was observed 
that, the potassium chloride and the hydrochloric 
acid evolved during the reaction of aniline influenced 
the structural resistance of the Each 
pre-treatment with potassium chlorate followed by 
an introduction of aniline black and acridine orange 
changed the resistance ratio of normal to guard hair 
to the values corresponding to the effect of multiple 
dyeing listed in Table. 1. The observed effect of 
potassium chlorate on the guard hair 
can be explained by its potential disulphide cleaving 
action, whereby cystine is converted to cysteic 
acid It is known, however, that the action of 
oxidizing agents like peroxy-acids, H,O,, Cl and 
(10, causes solubilization before cleavage of the 
disulphide bridges in keratins’'. In the experimental 
conditions used in this work, potassium chlorate 
and hydrochloric acid did not render the protein 
soluble to any detectable extent. It was observed, 
however, that the pre-treated fibres solubilized up 
to 12 per cent on extraction with 0-1 N ammonium 


cuticle. 


euticle of 


hydroxide. 

High-temperature amino-acid analysis’ 
that the proline and eystine contents of normal 
rabbit hair are 5-6 and 12-4 per cent, and in guard 


? showed 


Effect of Estradiol on the Oxygen 
Consumption of Arteries in 
Chickens 


ry SHE oxygen uptake (Qo,) of the uterus is enhanced 
im the rat by the injection of cestrogens' and a 
shared in vitro by endometrium, 


similar action 1s 


placenta, mammary gland and adenohypophysis of 
the VO, of other though, 


similar experimental con- 


human origin? ; organs, 
may be depressed under 
ditions® *. Besides the well-known effeets of cestrogens 
on pe nital these 


atherosclerosis of the great vessels in birds as well as 


LIBSLIES, hormones can 
mhibit and reverse coronary lesions in cholesterol-fed 
cockerels®. Since atherogenesis may be modified 
through a direct hormonal action on the vessels 
themselves, we decided to investigate the effects of 
cestrogens on the arterial oxygen uptake 

Male white Leghorn chickens raised on a standard 
laboratory mash and of an approximate weight of 
800 gm killed; both innominate arterial 
trunks were rapidly excised and incubated separately 


were 
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hair the corresponding values are 6°8 and 14-1 per 
cent. The results obtaimed for cystine were confirmed 
by the colorimetric method of Zahn et al.''. 

The observations reported here indicate 
distinet differences exist in the properties of eutieular 
sheath of normal and guard hair grown from the 
topographically ident ical part of the corium. These 
differences can be explained by the varying extent 
of keratinization, the principal factor being the 
degree of disulphide cross-linkage in the cuticle of both 
On the other hand. the nature of the action 
chlorate and hydrochloric acid 
not exclude the possibility that the cleavage of 
intercha'n forces other than disul- 
phide bridges and possibly in the structure associated 
with keratin in the cuticle. It has been observed, 
for example, that collagen, which is not stabilized 
by eystine cross-linkages, diminishes rapidly during 
treatment with potassium chlorate, its typical pro- 
perties characterized by tensile strength, maximum 
elongation, hydrothermal stability, ete. Comparative 
data on this material will be reported elsewhere 
later. 
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at 37°C. on a balanced salime solution® also contain- 
ing penicillin, streptomycin and 0-05 per cent ethanol. 
In another group of animals, one innominate trunk, 
chosen at random, was also incubated, but 2 ugm. ml. 
cestradiol-173 (A-1,3,5(10)-cestratriene, 3,173-diol, 
melting point 197° C.) was added to the medium, 
the contralateral artery being taken as control. 
Oxygen uptake was determined, after incubation for 
| hr., with the usual manometric technique’ and the 
results, expressed as ul.O,/hr./mgm. of dry tissue, 
were compared using the t-test and tables of Fisher 
and Yates*. 

tesults in Table 1 indicate that Qo, is similar 
in both innominate arterial trunks, although, as 
shown in Table 2, the oxygen uptake of arteries is 
increased by oestradiol. 


Table 1. OXYGEN UPTAKE OF INNOMINATE TRUNKS IN THE CHICKEN 
No. of Oxygen uptake 
Artery birds O,/hr./mgm. dry tissue) 
mean S.E.) 
Right innominate trunk 6 2°124 0-472 
Left innominate trunk ‘ 2-137 0-463 
f=- 0019 P> 0-90 
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Oxygen uptake 

Oy hr./ingm. dry tissu 
(mean 
1-584 

8 (2 wgm./mil 12 


3-769; P < 0-01 


[nnominate trunk 


Control 
(Estradiol 


Despite the fact that the findings in 
comnexion with the problem of atherosclerosis are of 
indicate clearly that 
arterial metabolism 


present 


que stionable significanee, they 
cestrediol is able to modify 
through a direct action on the vessels themselve 
Although results obtained in vitro may not be related 
to conditions prevailing in the living orgamsm, 
it seems appropriate to mention here that local 
effects of oestrogens on arteries have also been 
demonstrated as an enhanced activity of alkaline 
phosphatase in ineubated aortas of chickens® as 
well as in connexion with certain aspects of lipid 
metabolism!” 


Effect of Incubated Arteries on Cstradiol- 
containing Media 

11,12 that 

thera 


It has already been lemonstrated 
cestrogens prophylactically imbubit and 
peutically reverse coronary atherosclerosis in chol 
sterol-fed the absence of any 
influence on atherogenesis Intimate 
involved m effects are not known, 
although recent findings seem to indicate that 
wstrogens may modify atherogenesis through a 
direct action on the arteries themselves’. Evidence 
bearing on such a direct action of cestrogens on arteries 
includes the demonstration of radioactive material 
within arterial walls after the injection of tritium. 
labelled cestradiol-6,7 3°, enhancement of alkaline 
phosphomonoesterase activity in aorta incubated 
with oestradiol? and increased oxygen uptake of 
arteries brought about by adding oestradiol in vitr 
Furthermore, the well-known actions of 
on blood lipids as well as on the endocrine glands, 
although they cannot be totally discarded in this 
respect, have been found not to be correlated with the 


cockerels, 


aortic mech 


anisms these 


cestrogens 


arterial modifications induced by the hormones'*. 

In this work, a different approach has been used 
in order to study the possible relationships of cestro 
gens and atherogenesis, namely, the determination 
of the endoerme activity of nutrient media wher: 
different. arteries from chickens were incubated with 
or without oestradiol. 

Fifteen white Leghorn cockerels fed on commercial 
mash were used. The aorta, the coronary and the 
carotid arteries were aseptically removed; a low 
power magnifier was used to dissect the coronaries, 
no effort being made to free them completely from 
adventitial fat. In groups of 3 chickens, the coronary 
arteries and aortic or carotid segments of an approx! 
mate similar weight were incubated during 72 hr 
at. 37 1° C. in modified jroller tubes as described’, 
using approximately 2 ml. of balanced saline medium* 
also containing 30 per cent bovine serum, 0-05 per 
cent ethanol, penicillin and streptomycin. Incubation 
was also carried out with similar media containing 

rgm./ml. of cestradiol-173 (A-1,3,5(10)-cestratriene, 
3,178-diol, melting point 197°C.) ; the media were 
changed every 24 hr., pooled and kept at —20°C 
until used. All media were then similarly diluted in 
order to attain a theoretical concentration, for those 
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containing the hormone, of 8°33 ygm./100 ml. of 
medium. They then injected into groups of 
10-12 immature temale albino 
ym. weight, according to the method of Astwood!® 
modified as the animals received 2 sub- 
cutaneous daily inject ons of 0-2 ml. during 3 days 
a total theoretical dose of 0-1 ugm.), and were 
killed with ether 18 hr. after the last imyeetion ; 
the mice were then weighed, the internal genitalia 
disseeted under @ power magnifier (ovaries, 
and the reached through the 
abdomen) and its weight indicated per 100 gm. of 
Results were compared with Student’s 


were 
Swiss mice, 7-12 


follows 


low 
iterus, as 
hody-weight. 
t-test and its significance evaluated using the tables 
of Fisher and Yates*. 

The method was standardized by injecting 
groups of 10 immature female mice, nutrient media 
0-05, or 0-2 ugm, 


into 


containing total doses of 0, 
cestradio] 

As can be seen in Table 3, the weight of mternal 
genitalia of immature female mice increased propor- 
tionally to the injected dose of estradiol. In Table 4, 
it is shown that the nutrient media without cestradiol 
showed no activity, whereas the amount of oestrogens 
in hormone-containing media incubated without art- 
eries, with the aorta or with earotid arteries, wassimilar 
to the theoretical value. The activity of hormone- 
containing media incubated with coronary arteries, 
though, was lower than that expected. 


WEIGHT OF INTERNAL GENITALIA OF IMMATURE FEMALE 
MICE INJECTED WITH CESTRADIOL 


Table 3 


Internal genitalia 
(mgem./100 gm. body- 
weight) (mean + S.E.) 
10-56 
12°24 
+ 18-R5 

J4-74 
56-31 


No. of 
animals 


Total dose 
(ugm.) 

165°3 + 

$02-6 

636-9 


The present finding: indicate, consequently, that 
coronary from chickens, when incubated 
with @stradiol, are able to modify the activity of the 
hormone in the nutrient medium. Whether this change 
is secondary to adsorption of the cestrogen to the 
molecular Inactivation not yet 
is interesting that the aorta 
and the earotid arteries, when similarly meubated, 
are not able to induce such an inactivation. It is not 
possible to state at the present time whether this 
phenomenon is related to the known action of aestro- 
gens which prevent coronary atherosclerosis in 
chickens without affecting the aorta and the great 
Nevertheless, the 
experiments mentioned here, toget he r with those 
already reported®:'*, indicate that cestrogens may 
interact with the arteries themselves, and that the 
action im atherosclerosis may probably be related to 
modifications brought about within the 


arteries 


vessels or to has 


been determined. It 


vessels in these animals 


metabolic 


INTERNAL GENITALIA OF IMMATURE FEMALB 
NUTRIENT MEDIA FROM INCUBATED ARTERIES 
(MEAN S.E.) 


Internal genitalia (mgm./100 gm 


Table 4 WEIGHT OF 
MICE INJECTED WITH 


body-weight) 
stradiol 
2 pgm./mi. 
(theoretical 
injected dose 

No. of 

animals animal) 


Description No. of Without 


of media animals wstradiol 
Without arteries 10 181-6 + 7-10 10 
Aorta 10 166-7 + 16-7 10 
Cs tid arteries 32 155-9 + 6-20 18 
oronary arteries 9 1781 24°1° 12 
* From another set of experiments. 
+ P < 0-01 when compared, as indicated. 
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GEOPHYSICS 


A Twilight Method of determining 
the Vertical Distribution of Ozone 


DETERMINATION of vertical distributions of ozone 
from lunar eclipse observations! suggests the practic- 
ability of similar ground-based optical 
provided ‘screens’ more amenable to experimental 
control than the Alternatives 
are noctilucent clouds, atmospheric layers, balloons, 
and artificial Earth Noctilucent 
are rather rare and beyond experimental control; 
ionospheric layers very limited information®, 
as do other atmospheric layers such as sodium® 
Following a suggestion by Dr. V. D. Hopper of this 
Department, a method analogous to the lunar eclipse 
method has therefore been developed in Melbourne. 
for initial application to ground-based filter photo 
metric observations of balloons at twilight. 

Rays the twilight Sun tangentially 
through the ozone layer to a balloon floating above a 
This gives 
a very long path-length through the atmosphere, 
having an effective thickness of ozone which de yo nds 
critically on solar zenith angle 
(reduced to S.T.P 


opt 


methods, 
Moon can be used. 
clouds 


satellites 


give 


from pass 


substantial part of the atmospheric ozone 
Che effective thickness 


10 em. for the 
rays, depending 


reaches about 7 
height of the 
on the amount of ozone and its vertical distribution 


This gives rise to absorption due to ozone, near the 
maximum of the Chappuis band, of 30-50 per cent 

ground-based then the 
intensity of various wave-lengths scattered to ground 
from the balloon. This has an advantage over lunar 
eclipse observations, apart from the frequency and 
control of occurrence, in that direct measurements 
made in the laboratory of the scattering 
properties of the scatt« ring surface in the absence of 


observer can measure 


can be 


an intervening atmospuiuere 

As the balloon is not above the whole of the atmo 
sphere it 18 necessary to modify substantially the 
theory Denoting the total effective 
thir kness of ozone traversed by X la + Zod, 
, is the effective thickness in the path from the Sun 
to the balloon, and x», that between the balloon and 


lunar e lipse 
where 


4 


the ground, then it can be shown that, for two 
different zenith angles, with effective thicknesses of 
ozone of X and XY’, we have 
X X (a,r,~* 2,-* log - 
1.2 
log , (1) 
I, 


for wave-lengths 2, and A, having decadic extinction 
coefficients «, and «,, respectively, where S; denotes 
the scattering factor of the balloon (assumed to be 
a function of wave-length and angle of scattering). 
and J, is the intensity at the ground, of wave-length ? 
The effects of Rayleigh scattering and non-selectivi 
seattering have been eliminated, as well as the effect 
of differing sensitivities to wave-lengths 2, and A,. 
It is assumed that the incident intensities. at the top 
of the atmosphere, of wave-lengths 2, and 2,, do not 
change during the course of the observations, without 
requiring any knowledge of their value or ratio. The 
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elimination of non-selective 
the assumption that such scattering only occurs in 
the path from balloon to ground, and that it is con 
stant. This could be invalidated by drifting dust or 
smoke clouds, or by observations during which the 
tangential rays pass through layers of non-selective 
absorbers, as would occur when the depression of the 
brought the minimum height in the 
atmosphere. In general, this last consideration may 
well restrict the method to the determination of the 
vertical distribution above the troposphere 

The right-hand side of equation (1) can be detern 
ined by measurement, while the left-hand side can 
be obtained in terms of the vertical distribution ot 
ozone 

Consider the atmosphere divided into layers of 
thickness Ah; km., each having a reduced thickness 
of ozone per km. of ay. Then, neglecting the curvature 
of the Earth for the path from the balloon to the 
observer, which is reasonable for zenith angles of the 
balloon of less than about 60 


scattering 


Sun too low 


we have 


} 
rp sec Say. Ahy «2 
hi u 
vhere Z, is the zenith angle from the observer 
of the balloon at a height h, 
Between the Sun and the balloon the curvatur: f 
the Earth must be considered. Thus 
La. Ak + Al; 
hi h hin 
where 
Al R+h,)* (R Amin 
[(R+h,)? — (R + hyin.)*] 


R is the radius of the Earth, hyjp, is the 
height of the tangential ray, and h, and /, ar 


lower and upper boundaries of the lavers considered 


the 


X may therefore be evaluated, for a given set of 
atmospheric layers, in terms of a linear sum of mul 
tiples of the unknown 
R + Ain. (R + hy) sin Z, for the Sun at a 
angle Z, 

For known pairs of values of hy, Z,, and Zp», it is 
thus possible to obtain a linear equation containing 
the unknown concentrations in each layer considered 
Hence (n + 1) sets of measurements, each correspon | 
ing to a particular position of the Sun and balloon, 
will give m independent equations of this type, which 
may then be solved for the unknown concentrations 
in layers to give an approximation to the vertical 
distribution of ozone 

Large meteorological balloons in level flight‘ at 
30-40 km. altitude are to be used for the initial 
observations. Narrow pass-band interference filters 
centred on 6150 A. and 4400 A. have been chosen 
for the photometer. The choice of 6150 A. for the 
wave-length absorbed by ozone is governed by the 
interfering bands in the visible spectrum*:*. Inter 
ference is considerably less than in the case discussed 
by Dufay* due to the relatively short path through 
the troposphere. 

The main practical difficulty in this method, using 
ground-based observation equipment, is that of 
eliminating the twilight sky background, which 


concentrations a;, where 


zenith 


ifs 
+> 
j 
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changes in a very rapid and complex manner as the 
Sun sinks below the horizon. This requires that the 
field of view of the photon eter be severely restricted 
by a diaphragm in the focal plane of an objective 
Accurate tracking Is hecessary to keep 
a balloon withim such a field of view. The accuracy 
to which the height of the balloon is determined will 
If the bal- 


ozone laver, the uncer 


mirror or lens 


results. 


greatly affect the accuracy of the 
loon is above the bulk of the 
in height be 


taint, regarded as equivalent to a 


argimn of error in time (or. solar 


ads to an uncertainty im the 


corre | onding 
zenith angle), since it |e 
minimum he ight of the 

The minimum height of the tangent! il rav reaches 
} 


for solar depressions of al 


tangential ray 


the troposphe re woiut 5 or 6 


depending on the height of the balloon. This allows 


only al on cluring which to take 


measurements, i rate of change of atmo- 


sphe ric path niake to take the 
for a given path within about 10 sec. if an accurate 
distribution is to be derived 

The method outlined 
limitations 
It determines the 
} 


CeSsary readings 


above has a number of 
It is restricted to clear sky observations 
vertical distribution smoothed out 
large horizontal rather than the 
distribution above a particular geographical location. 
It will be largely 
and to observations only twice a day (except perhaps 


Finally, 


over distances, 


restricted to stratospheric ozone, 
ink polar revions). 
skill and experience 

On the other hand. 
the upper layers of the atmosphere should enable 
and variations in 
region of the ozone laver to be studied with inc reased 
accuracy The method may also be applied to other 
constituents of the upper atmosphere with com- 
paratively little modification. 

Iam indebted to Drs. V. D. Hopper and J. E. Laby, 
and to Mr. K. B. Mather, for their advice and dis- 
cussions, and to the Dunlop Rubber Co. for financial 
support 
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its great sensitivitv to ozone in 


solar seasonal 


the equilibrium 


A. B. Prrrock 
Physics Department, 
University of Melbourne, 
Parky ille, N.2, 
Victoria 
kK J. Atn Phus 
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Motion of Geomagnetic Field Lines 


IN a communication with the above titlo', I stated 
that trapped-particle orbits in the radiation belts 
follow the of the field lines. 
As this is incorrect, the conclusions reached in that 
communication cannot be applied to the behaviour 
of the radiation belts, and my criticism of a hypothesis 
put forward by Rees and Reid* was unfounded. <A 
more satisfactory discussion of this hypothesis has 
been published by Malville®. 


motion reomagnetic 


C. J. LouGHnan 
Dominion Physical Laboratory Auroral Station, 
Omakau, New Zealand. 
‘Loughnan, C. J., Nature, 186, 33 (1960). 
* Rees, M. H., and Reid, G, ¢ Nature, 184, 539 (1959). 


* Malville, J. M.. J. Geophys. Res., 65, 3008 (1960). 
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Mercury-206: a New Natural Radionuclide 


AccORDING to Cameron’s mass formula’, the value 
of Q, for lead-210 (radium D) should be 3-566 MeV., 
which would indicate an alpha half-life of the order 
of 10" years and an alpha-branching of the order of 
10-°. The same MeV. for the Qs 
of the hitherto 206, 
formed from lead-210 by alpha decay. From a closed 

cle of reactions, the sum of Q, for lead-210 and 

found to be 5-0 > the 
alpha-branching in lead-210 
the (Y, for lead-210 does not 
the value mentioned 
| Prof. I 
conununication by Dr. K. Hyde.) 

The ground-state of thallium-206 is reported to be 
0O- (re 2? and 3), whi a beta half 
life of the day for mereury the 
energy mentioned above However, the beta decay 
of 4:2-min. thallium-206 MeV.) exhibits 
a log comparative half-life of 5-1, 
typical for an allowed transition; if it is assumed that 
this is the 206 also, a half-life of 
about 10 min. is obtained On the other 
206 126 neutrons which 
increase its stability, and several attempts* have been 
made to detect it under the that its 
half-life is relatively long 

We have detected the alpha-branching of lead-210 
by rapidly separating the lead fraction from a radium 
D.E.F mixture. Preparations from 20-200 micro 
euries of lead-210 were used and the measurement 
was carried out in a gridded ion-chamber of the type 
lescribed by Karras®. The were 
begun about 7 min. after the beginning of the chemical 
separation and continued for about 1 hr. ; during 
this time the polonium activity grew from less than 
to hundreds of counts per minute. The 
alpha-branching of bismuth-210 was investigated in 
an analogous way, with results in agreement with 
those of Fink and Warren“) ; results on both nuclides 
are given in Table 1. 


source gives 1°36] 


unknown mercury which 1s 


of mereury-206 1s 
absence of known 

further that 
above 


appreciably exceed 


(This has been pointed out Perlmar ; 


h would indicate 


order of one 206 at 


value which is 
case for mereury 
hand, 
should 


contains 


assumpt ion 


measurements 


one Pp m 


Nuclicde Half-life Branct 


ead-210 


vears 4-76 0-06 (1-8 + 0-5) 
Bismuth-210 9 


» days 450 + 0-05 ( + 04) x 10° 

In order to investigate the properties of mercury- 
206, bismuth and polonium were first removed from 
a solution containing 4 millicuries of lead-210. The 
solution was then made 1 N with nitric acid. where- 
upon bismuth and thallium holdback carriers and 
about 40 ugm. of mercury carrier were added. After 
standing for 60-7 the mercury fraction was 
extracted with an equivalent amount of 0-005 per 
cent solution of dithizone in chloroform. The extract 
was scrubbed twice with 1 N nitric acid and evapor- 
ated on to a small aluminium cup which was counted 
with an end-window Geiger-Miller counter shielded 
with 20 em. of iron. 

The time needed for the separation proper was 2-5 
min. ; after this period, the thallium-206 daughter 
was retained and grew during the evaporation and 
mounting, which took another 2-5 min. A beta-decay 
graph obtained as an average of five measurements 
is shown in Fig. 1 (crosses) together with a decay 
eurve calculated using 7-5 min. and 4-2 min. for the 
half-lives of mercury-206 and thallium-206, and 
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A Theory of Cold-Cathode Arc Movement 
in a Magnetic Field 

WHew a cold-cathode are is initiated im the 

field. movement of the 

rpen 


presence 
i transverse thagneti 
ithock 


il to the are 


root occurs im a direction mutually 


eurrent axis and the magnet 


limes \t atmospheri pressure the are moves in 
amo perian direction; but at low pressure motion 


Experimental investi 


both 


motion the conditions in the cathode fall region are of 


sense Can occur 


that in 


the reverse 


vations have shown t hie se modes of 


primary importance and thus an understanding 


of the processes occurring im this region is necessary 
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to an explanation of are motion 
retrogract che 
by Ecker®; 
of the normal armperian motion has been put forw: 
"The cathode 
three zones 


motion at iow pre SStir't 
but to date no satisfactory explanat 


fall mav conveniently be 
a space-charge zone Very Close 


cathode surtace ; 2) a transition zone, where the 


« less than un the charge zone; 3) the 


space 
itrauty 
cold cathouk 


tr tion 
probable that for the 


current densities of the order 


venerally believed to exist. 
is Operative It either 
fic ld ermission 

itield ~ em. is lik 
zone \s the 


10 Vo the 


than 


a backgroune 


n the space-charge 


the fall region is alwavs about 
zone be less 


mean free-fell distance. even at atmosphie ric pore 
though the 


away from the 


field in this region will decrease 


athoce 


can be 


surtace Phe sim: 
charge expla 


back-diffiusion of elect 


the space 
electric field? 


kor aleulations of el 


regrom ray bee 


the 


an 
It can shown that case 
pre 


for the low 


pressure are 


here simee it os proposed 


for amperian motion. As R> 7 an 
d. } 
re sults and electron 


will be 
This is true 


of the charge zone. 1one-di 


electric field 


Space 
movement 
space-charge zone essentially normal 
cathode 


the erst 


despite the pre 


maunetic field simee 


isn larue In through the zone an ¢ lectron 
will gain about 6 se\ 
about 10 
ares as wet ll as those Opn rated at a pressure 
atmospheres, so that it 


background field of about LO? Voem. 1 


energy. Current densities o 


amp.em have been observed for vacuut 


ot 
would appear 

cathode voltage remain 
10 V. for a wide 
ranue both 

t he space charge region and the ce pth of this region 
little 


by pressure Since also the 


pressure 


sensibly constant at about 


it would seem that vain it 
vary very 

the 
many elast 
eV. required for an inelastt 


transition zone, the electrons will 
collisions before they gain the few e 
collision It is almost 


certain that in air. which is considered here, ionization 
occurs by a series of electron ts whr h raise the 


hinhe ! 
in this region 


suecessively excited levels 


although thermal energy 
aid this process In this zone the electrons, 
have a high 
their crift 


yas particle to 
will to sone 


extent 


prior to excitation random 


collisions, 


velocity. by virtue of their energy. but 
velocity normal to the cathode surtace ts low, bye 


Transy 


of the collisions which oceur Phe 
magnetic field is thus able to deflect the electrons im 


the amperian direction 


By making a few simple assumptions 
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ABRAMOV, A.A. Tables of In](z) for Complex Argument. Translated 
the Russian by D. G. Fry. (Mathematical Tables Series, Vol. 10.) 
(24 cm Po. iw +33 (London and New York 
1960.) Ss. net.* 
Armand. Seminar on Transfor 
G. Brend E. Floyd, D. Montg 
matics St es, No. 46.) 10 in 7 in 
(Princeton, NJ Princeton University 
sity Press, 1960.) 36s. net.* 
and HOLZ. Betty Weber 
Numbers. [04 ir 8) in. 265 cm Pp. v 
timore, Md The Johns Hopkins Press ; | r Oxford Universit 
1960 Published for 
ity.) 52s. net.* 


FREIBERGER, W. F. (Edit 


Press 
mation Groups. With contri 
nery and R. Palais Ans 
(255 cm 
Press 


tially Dist 


Operations Resea 


Percival 
revised by R 
210. 17 plates New k Chelsea Publishing Compa 


ars 
RONIMUS, Ya L 


Polyn als Orthogonal on a Circle and 
nslated from the Russian E 


D B wr Edited by lan N. Sn 
aphs and Applied Mathematics 
Scr p.ix+ 210. (London and New 
n Press, 1960.) 60s. net.* 
Electrical and Mechanica! Oscillat 
{ Mathematics.) 7} in. « 4) in. (18S cw 2 ). Ppo.v 
yndon : Routledge and Kegan Paul, 196! 
SSTROWSK!, A. M. Solution of Equat $ ar 
(Pure and Applied Mathematics : a Series of Mon 
Vol. 9.) Pp. in +202 (New York Academ Press, Inc London 
Academic Press, inc. (London), Ltd., 1960.) 54s. 60.* 


Introduction 


i Systems of Equations 
graphs and Textbooks 


Physics 


BREKHOVSKIKH, Leonid M Waves 
» the Russian by David Lieberman Translation edited by Robert T 
(Applied Mathematics and Mechanics. Vol. 6.) 9} in 6} in 
cm 16 cm.). Pp. xi +56! (New York Academic Press, Inc 
London : Academic Press, Inc. (London), Ltd., 1960.) 16 dollars. * 
BUERGER, Martin J. Crystal-Scructure Analysis. 9in.» 6in (23 cm 
18-5 cm.) Pp. xvii + 668 (New York John Wiley and Sons, Inc 
John Wiley and Sons, Led., 1960.) 18.50 dollars 148s.* 
Paul H. (edited by). Thermoelectricity, including the Proceedings 
onference on Thermoelectricity, sponsored by the Naval Research 
September 1958. Yin. 6in. (23cm 15 S5em.). Pp. x + 407 
John Wiley and Sons, Inc Le John Wiley and Sons, 
10 dollars 80s.* 
FIERZ, M., and WEISSKOPF, V. F 


in Layered Media Translated 


London 

EGLI 
of the 
Laboratory 
(New York 
Led., 1960.) 
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(edited by). Theoretical Physics in 
Twentieth Century s Memorial Volume to Wolfgang Pau! din 

Q3 cm 16S cm.). Pp. x+ 328. (New York Interscience Pub- 
London : Interscience Publishers, Led., 1960.) 10 dollars 


the 


(edited by). Progress in Nuclear Physics, Vo!l. 8. 10in 
25. S5em. « 16 em.). Pp. vii + 304. (London and New York Perga 
1960.) 90s. net.* 
5 Louis J., and CALLINAN, Thomas D. (edited by). Digest of 
Literature on Dielectrics, Vol. 23, 1959. (Publ cation 799.) Il in. 84 in 
(28 er 21:S5em.). Pp. xiv + 423. (Washington, D.C National Academy 
of Sciences—National Research Council, 1960.) 8 dollars.* 
GALANIN.A.D. Thermal Reactor Theory. Second revised and author- 
4 B. Sykes. ‘(International 
x Reactor Design 
(London 


FRISCH, O.R 
4 


edition 
es of Monographs 
Vol. 3.) BP in. in. cm cm.) i 412 
Pergamon Press, 1960.) 
Alan F., BURGESS, R. E.. and KROGER, F. A. (edited by) 
Semiconductors, Vol. 5 10 in 6! 25:5 cm 16 cm.) 
(London Heywood and Co., Ltd., 1960.) 63s. net.* 
The Hall Effect and Related Phenomena. (Semi-Conduc- 
54 in. 22 cm 14cm.). Pp. viii + 263. (Lon- 
(Publishers), Ltd., 1960.) 50s.* 
RICHARDSON, E (edited by). Aerodynamic Capture of Particles 
of a Conference held at B.C.U.R.A., Leatherhead, Surrey 
7 in. 26 em 18cm.). Pp. viii+ 200. (London and New 
Pergamon Press, 1960.) 50s. net.* 
Frederick, and TURNBULL. David (edited by) Solid State 
Advances in Research and Applications, Vol. !! 9 in. «6 in 
15:5 em.) Po. xvi | 438. (New York Academic Press, Inc 
Academic Press, Inc. (London), Led., 1960.) 12.50 dollars 


Physics 
(23 cm 
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6d . 

SHIRE. E.S 

1S cm.) Pp. xv 396 
45s. net.* 

SUDARSHAN. E. C. G., TINLOT, J. H., and MELISSINOS., A. C. (edited 
by). Proceedings of the 1960 Annual international Conference on High 
at Rochester. N.Y., August 25-September |. 1960 Il in 

). Pp. xxv + 890. (Rochester, N.Y University 
tributed by Interscience Publishers, Inc., New York 
13.50 dollars.* 


Classical Electricity and Magnetism. 8) in 5? in. Q2 em 


(Cambridge Ac the University Press, 1960.) 


and Lond 
Engineering 


ARGYRIS, J. H., and KELSEY, S. Energy Theorems and Structural 
Analysis « a Generalised Discourse with Applications on Energy Principles 


of Structural Analysis, including Effects of Temperature and Non-linear 
Stress-Strain Relations. (Originally published in a series of articles in 
Aircraft Engineering, Oct., Nov., 1954; Feb., March, Ap May, 1955.) 
i2in 92 in. GOS em 25 cm.). Pp. ii + 85. (London : Butterworth and 
Co. (Publishers), Led., 1960.) 2Is.* 
LEE, E. H.. and SYMONDS, P. S. (edited by). Plasticity : Proceedings 
f the Se d Symposium on Naval Structural Mechanics, held at Brown 
Rhode island, April 5-7, 1960 (Office of Naval Research 
Mechanics 64 in. (25:5 cm 165 m.) Pp. 
n Pergamon Press, 1960.) 70s. net.* 
rations from Blasting Rock. 84 in. SJ in. (21 Sem 
Pp +l (Cambridge, Mass Harvard University Press 
Oxford University Press, 1960.) 27s. 6d. net.* 
REUNION D'INFORMATION SUR L’EAU DANS LES CORPS POREUX 
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que et Expérimentale sur les Marériaux et les Struct 
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Hydraulic Measurements. 10 in. . 6 ’ 
684. (London and New York : Pergamon Press 
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BRANDENBERGER, E., und EPPRECHT, W Rontgenographische 
Chere : Moglichkeiten und Ergebnisse von Untersuchungen mit Rontgen- 
4d Elektroneninterferenzen in der Chemie. Zweite, erweiterte Auflage 
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COTTON, F. Albert 
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science Publishers, Inc 
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(edited by) Progress in Inorganic Chemistry 
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London: Interscience Publishers, Led., 1960.) 


(edited by). Gas Chromatography 1960: Proceedings 
of the Third Symposium organized by the Society for Analytical Chemistry 
and the Gas Chromatography Discussion Group of the Hydrocarbon 
Research Group of the Institute of Petroleum, Edinburgh, 8-10 June, 1960 
10 in. « 6} in. cm 16cm.). Pp. xvii; 466. (London: Butterworth 
and Co. (Publishers), Ltd., 1960.) 95s.* 

THE DETERMINATION OF GASES IN METALS 
organized by the Society for Analytical Chemistry in con 
Iron and Steel Institute and the Institute of Metals. 84 in 

14 cm.). Pp. viii+ 308. (London: The tron and Steel Institute 
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Technology 


KENT, Allen (edited by). Information Retrieval and Machine Translation. 
Part !. (Based on the International Conference for Standards on a Common 
Language for Machine Searching and Translation, sponsored by Western 
Reserve University and Rand Development Corporation, held in Cleveland 
Ohio, September 6-12, 1959.) (Advances in Documentation and Library 
Science, Vol. 3.) 9 in.» 6 in. (23 cm 155 cm.). Pp. xv +686. (New 
York Interscience Publishers, Inc London Interscience Publishers 
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SANGREN, Ward C. Digital Computers and Nuclear Reactor Calcula- 
tions. 9} in.» 6 in. (235 cm 185 cm.). Pp. xi +208. (New York and 
London : John Wiley and Sons, Inc., 1960.) 850 do 
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380 (Philadelphia University Pennsylvania Press 
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GIGNOUX, Maurice. Géologie Stratigraphique. Cinquieme editior LEONT'EV, A. N., and ZAPOROZHETS, A. V Rehabilitation of Hand 
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18S5cm.). Pp. iv +760 (Part Masson et Cie., 1960.) 71 N F.¢ Ritchie Russell. 9} in. » 6} in (25 cm 17 cm.). Pp. xii + 199. (London 
KRINOV, E.L. Principles Meteoritics Translated from the Russian and New York Pergamon Press, 1960.) 60s. net ¢ 
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70s. net Pp. xii + 203. (London and New York : Pergamon Press 1960.) 63s. net.* 
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WEYL, Richard. Die Geologie Mittelamertkas (Beicrage zur Regionalen i4.cm.). Pp. vii + 194. (London: J. and A. Churchill, Led., 1961.) 27s 
Geologie der Erde, Band |.) 9) ir 7 in. 25 em. 18cm Pp. xv +226 éd. net.* 
(Berlin : Gebriider Borntraege 1961.) 64 0.M.* PINCUS, Gregory, and VOLLMER Erwin P. (edited by). Biological Activi- 
ties of Steroids in Relation to Cancer : Proceedings of a Conference spon- 
spored by the Cancer Chemotherapy National Service Center Nationa} 
General Biology : Natural History Cancer Institute ; Nat onal Institute of Health, U S. Department of Health, 
j ‘ Education and Welfrre. 9 i 6 in. (23 cm iS S cm Pp. xvi+ 530. 
Zoology ° Botany (New York Academic Press, Inc London Academic Press, Inc. 
BANNERMAN, David Armitage. The Birds of the British Isles Vol.9 (London), Ltd.. 1960.) 15 dollars “ 
Scolopacidae (Part). Illustrated by George E. Lodge. 10} in.» 7{ in WOLSTENHOLME, G. E. W., and O CONNOR, Maeve (edited by). 
(27 cr 19-5 cm.). Pp. xii +398+26 plates. (Edinburgh and London Ciba Foundation Symposium of Haemopoiesis : Cell Production and Its 
Oliver and Boyd, Lrd., 1961.) 63s. net Regulati 8} in. Sh in. (21 cm 14. cm.). Pp. xii + 490. (London : 
BEAUMONT, J. W. L. (edited by). Models and Analogues in Biology j. and A. Churchill, Led., 1960.) 60s. net.* 
(Symposia of the Society for Exper mental Biology, No. 14.) !0in. + 6} tn ’ M. The Nervous System : an Outline of the Structure 
(Symposia of the + 4 plates. (Cambridge : At the Univer the Human Nervous System and Sense Organs. 9 in 
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Society for Experiment 1! Biology.) 50s. net.* or New York 3 Academic Press. Inc. 1960.) 35s.* 
BOR,N.L. The Grasses of Burma Ceylon, india and Pakistan (Excluding oan P. F.,and GOLINEVICH, H.™. The Rickettsia Diseases 
Ba seae) international Series of Monographs on Pure and Applied ransiated the Russian by B. Haigh. 8 5} in. (22 er 'S cm.) 
E. gv. Division : Botany, Vol. I.) 10 ir 64 in. (25:5 cm. « 165 cm.) Pp. x 629 London and New York Pergamon Press, | 960 105s 
Pp. xviii + 767. (London and New York : Pergamon Press, 1960.) 160s et.° 
net.* 
CLOUDSLEY-THOMPSON, J Animal Behaviour. 9 in.» 5] in Anthropology Archzology 
Q3 cm 1S cm.) Pp. xv + 162+ 16 plates (Edinburgh and London 
Oliver and Boyd, Ltd.. 1960.) i5s. net.* COMAS, Juan. Manual of Physical Anthropology. Revised and enlarged 
FIFTH INTERNATIONAL MEETING OF BIOLOGICAL STANDARDIZA- English edition. 6in. (23cm. « 15 Sem.) Pp. xii + 775. (Springfield, 
TION held at the Hebrew University Jerusalem, September 13-20 1959 it Charles C. Thomas Oxford Blackwell Scientif blications, 
(international Association of Microbiological Societies Section for 1960.) 140s.* 
Biological Standardization.) 94 in. « 6} in. (24 cm. « 17 cm.) Pp. xiv DU BOIS, Cora (edited by). Lowie'’s Selected Papers in Anthropology. 
496 xvi Gerusalem The Weizmann Science Press of Israel 1960.) 94 in. 6} in. (24 cr l6cm.). Pp. xi 509. (Berkeley and Los Angeles : 
n.p.* University of California Press London: Cambridge University Press, 
HEBERER, Gerhard, und SCHWANITZ, Frans. (herausgegeben von) 1960.) 10 dollars ; 80s.* 
Hundert Jahre Evolutionsforschung Das wissenschaftliche Vermachtnis HOWELLS, William. Mankind in the Making The Story of Human 
Charles Darwins. 9} 63 in. (25 cm. « 17 cm.). Pp. witt + 458. (Stutt- Evolution. 9} in. x 6} in. (23-5 cm i6cm.). Pp. 382. (London : Secker 
and Warburg, Led., 1960.) 35s. ngt 


Verlag. 1960.) 72 D.M.* 


t : Gustav Fischer 
Die Rudimentation : Eine Monographische Studies 


art 
KRUMBIEGEL, Ingo. 


9 in. x 6} in. (23 em 16 cm.). Pp. v +144. (Scuctgare Gustav Fischer 
Verlag, 1960.) 25 80 D.M.* 

METCALFE, C.R. Anatomy of the Monocotyledons. Vol.! Gramineae 
94 in. « 6} in. (24 cm.» 16 cm.) Pp. Ix: 731 (Oxford Clarendon 
Press : London : Oxford University Press, 1960.) 84s. net.” 


Report of Symposium 
13.) 


Brookhaven 


PROTEIN STRUCTURE AND FUNCTION 
held June 6-8, 1960. (Brookhaven Symposia in Biology Nec 
in. em 17 cm.). Pp. ix + 266. (Upton New York 
National Laboratory, 1960. Available from the Office of Technical Services 
Department of Commerce, Washington, 25, D.C.) 2.50 dollars ” 

ROSS-CRAIG, Stella. Drawings of British Plants : being illustrations of 


the Species of Flowering Plants grow'ng naturally in the British Isle 
Part 15: Compositae (1). 9} in. 6 in (125 185 em.). Pp. 28 
plates. (London : G. Bella 4 Sons, Ltd., 1960.) 9s. 6d.* 


Developing Cell Systems and Their 
e Society for the Study of Develop- 
16cm.). Pp. vi) 240. (New 
8 dollars 
With special chapters by 
9} in. » 6} in. 23'S em 
Oliver and 


RUDNICK, Dorothea (edited by) 
Control. (Eighteenth Symposium of th 
ment and Growth.) 9} in. in (23:5 em 
York : The Ronald Press Company 1960.) 

SMYTHIES, Bertram E. The Birds of Borneo 
Tom Harrisson, Lord Medway and J.D Freeman 
(Edinburgh and London 


165 em.). Pp. xvi + 562+ 99 Plates 
Boyd, Led., 1960.) 84s. net ° 

STEWARD, F. C. (edited by). Plant Physiology : a Treatise Vol. 1B 
Photosynthesis and Chemosynthesis 9} in.» 6} in. (23-5 cm 16 cm.) 
Pp. xvii +348. (New York Academic Press, Inc London : Academic 
Press. Inc. (London), Ltd 1960.) 12 dollars.* 

STOKOE, W. J. (compiled by) The Observer's Book of Tree Revised 
edition. (The Observer's Pocket Series.) 5} in 34 in. (15 cm. « 9 em.) 
Pp. 228+ 12 plates (London Frederick Warne and Co., ltd New 
York : Frederick Warne and Co.. Inc 1960.) 5s.* 

WALLACE, Bruce, and DOBZHANSKY, Th. Radiation Genes and 
Man. 8 in. « 5} in. (20 cm.» 13 cm.) Pp. xii + 205. (London: Methuen 
and Co., Ltd., 1960.) 18s. net.* 


Biochemistry : Physiology 


The Structure and Function of Muscle 


BOURNE, G. H. (edited by) 
Vol. 2 Biochemistry and Physiology Pp. xiv 593 118s. Vol 
Pharmacology and Disease. Pp. xiv 489. 107s. 6d. Yin.» Gin. (23 cm. 
1S Sem.). (New York : Academic Press, Inc. ; London : Academic Press, 


Inc. (London), Ltd., 1960.)* 

BRODA, Engelbert Radioactive Isotopes in 
6 in. Q3 cm iS Scm.). Pp. x+376 (Amsterdam 
Company London D. Van Nostrand Company Led., 

CHARGAFF, Erwin, and DAVIDSON, J. N. (edited by). The Nucleic 
Acids, Vol. 3. Yin. « 6in (23cm. = 15-S5em.). Pp. xvi+ 588. (New York : 
Academic Press, Inc. ; London Academic Press, Inc (London), Ltd., 1960.) 
18 dollars.* 

CHEVREMONT, M. Notions de Cytologie et Histologie. 


Biochemistry. 9 in 
Elsevier Publishing 
1960.) 57s.* 


Réimpression 


1960. 94 in.» 62 in 24 cm 17 cm.). Pp. iv + 991 (Liége Editions 
Desoer, 1960.) n.p.* 

FOTHERBY, K., LORAINE, J. A STRONG, J. A., and ECKSTEIN, P 
(edited by). Prornass in Endocrinology. Part 2: Biochemistry and Biologi- 


(Proceedings of the Edinburgh 


cal Actions of Steroids and other Hormones 
(Memoirs of the Society 


meeting on Endocrinology 16-20 August 1959.) 


a Study. of Land Tenure 


LEACH, E.R. Pul Eliya: a Village tn Ceylon- 
34445 plates 


and Kinship. 8] in 5? in. (22 cm 1S cm.) Pp. xv4 
(Cambridge : At the University Press 1961.) 45s. net.* 

MALINOWSK!, Bronislaw. A Scientific Theory of Culture and other 
Essays A Galaxy Book.) 8 in 5} in. 20 cm 13 cm.). Pp ix+ 228. 
(London and New York: Oxford University Press 1960.) 9%. met; 
1.50 dollars.* 


Philosophy : Psychology 
Experimental Psychology 9in. . 6in 
1S-Scm.). Pp. + 595. (New York : John Witey and Sons, Inc 
John Wiley and Sons, Ltd , 1960.) 6 95 dollars ; 56s.* 

EYSENCK, H.J. Handbook of Abnormal Psychology 
Approach. 10 in. « 7} in (25:5 em. 19 cm.). Pp. xvi 
Pitman Medical Publishing Co., Ltd 1960.) 120s. net.* 

HILLMAN, James Emotion: a Comprehensive Phenomenology of 
Theories and their Meanings for Therapy 84 in.» 5h in. (21-5 em.» 
14cm.). Pp. x +318. (London Routledge and Kegan Paul, Lrd., 1960.) 
40s. net.* 

VERNON, Philip E. 
8} in. SP in. Q2 em 
Led New York 

VON LEYDEN, W 


ANDREAS, Burton G. (23 em. 
; London 
an Experimental 
816. (London 


The Structure of Human Abilities. Second edition. 
iScm.). Pp. x+ 208. (London Methuen and Co., 
John Wiley and Sons, Inc 1961.) 30s. net.* 
Remembering : a Philosophical Problem 8} in.» 
Gerald Duckworth and 


5a in. (21-5 em. x 14 em.). Pp. 128 (London 
Co.. Led., 1961.) net.* 

WELLS, Harry K. Sigmund Freud: a Paviovian Critique (Pavlov and 
Freud, Vol. 2.) 8 in.» in. 20 cm 14cm.). Pp. 252. (London aw- 
rence and Wishart, 1960.) 25s.* 

Miscellany 
CHURCHMAN, C. West, and VERHULST, Michel (edited by Manage- 


Proceedings of the Sixth Inter- 


Models and Techniques 
Paris. 7-11 


ment Sciences 
of the Institute of Management Sciences 


national Meeting 
September, 1959. Vol. 1: Pp. xxix 602. Vol.2: Pp.xiv+ Sit. (London 
and New York : Pergamon Press 1960.) 200s. net per set.* 


EDWARDS, J. A. 


Laboratory Management and Techniques. 8? 
(22 cm 


) p. xvi + 207. (London: B itterworth and Co 


(Publishers) 
JEFFREYS, Alan E. 


Led 
a List of his Lectures and Published 


Writings. 10 in. in. (255 cm 19 cm.). Pp. xxve 7 plates 
(London : Chapman and Hal! Lrd., 1960. Published on behalf of the Royal 
Institution of Great Britain.) 42s. net . 

KENNEDY, Ludovic. Ten Rillington Place. 8] in.» $2 in. (22 cm 
1S cm.). Pp. 308+8 plates. (London Victor Gollancz, Ltd., 1961.) 
net.* 


Translated from the 
cm.). Pp 


His Life and Times 
8} in. » 52 in. (22 cm 
Pergamon Press 1960.) 2I!s. net 
THE COMPLETE SCIENTIST : an Enquiry into the Problem of Achieving 
Breadth in the Education at School and University of Scientists, Engineers 
and other Technologists. (Report the Leverhulme Study Group to the 
British Association for the Advancement of Science.) 8} in. = Spin (22 cm 
iS cm.). Pp 162. (London and New York : Oxford University 


Press, 196!.) 


KERVRAN, Roger. Laennec 
French by D. C. Anrahams-Curiel 
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IDENTIFICATIO 


INFRACORD 
Model 137 
Spectrophotometer 


Versatil 


Spectroscopy is being used more and more in a great variety of 
applications. In a thousand-and-one places (literally) it is Perkin- 
Elmer's Infracord Spectrophotometer that provides research 
worker and control chemist alike with reliable and speedy inform - 
ation. It is quick and easy to use—any part of the spect 

be recorded immediately. It takes up little space, and its price is 
most reasonable. We should like to send you full details. 
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ANALYTICAL INSTRUMENTS 


‘ngland Telephone Beaconsfield 2020 


Vu 
easy to ust 
Only three controls ae 
Manual settir fdrum 
No run time 
Also availal for 12.5—25, 
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Double-bean t ptics 
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Made in Great Britain Beaconsfield, Bucks, 
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PORT WINDOW 


OF SECTIONS THE ‘PEARSE’ COLD 
ORIFICE FOR MICROTOME 


4 MARK Il 
CONTROL The Original Refrigerated 
NON-DISTORT Microtome With Ali 


ING FRAMED ~ External Controls ~~ CUTTING 
PERSPEX —— - CONTROL 


BAFFLE MICROMETER 
CONTROL 


From fresh tissue to mounted stained 
sections in 3 minutes. 


FEATURES 
Cuts sections down to | micron. 
Serial sections cut at 3 microns 


MICROTOME 


Entirely remotely controlled. 
Thermostatic contro! between —5°C. and — 30°C. 
INSULATED 


For ultra-thin sections and friable tissues knife blade _ NIGHT 
cooled to —50°C COVER 


Cuts freely at all temperatures ; will not rust 
Instant availability for rapid biopsies. 


Low initial cost and minimum operating attention 


FRIGIDAIRE 
UNIT 


SOUTH LONDON ELECTRICAL EQUIPMENT CO. LTD. Srisecs 


LANIER WORKS, HITHER GREEN LANE, LONDON, S.E.13 
Telephone: LEE Green 48146 Telegrams SLEECO, LONDON 


SWIFT 


POLARISING MICROSCOPE 


The NEW 
MODEL PN 


Please ask for free catalogue 


JAMES SWIFT & SON LTD. 


113-11S5a Camberwell Road, London, S.E.5 Telephone: RODney 


nice: 
ee Supplement to NATURE of April 29, 1961 ix 
at 

\\ 

= 

4 
A 
> se 

ane 

7 

: 

> 


The world’s finest 
industrial cameras 


CROWN GRAPHIC SPECIAL 45 


The basic Graphic Camera for press and technical 
work. Built-in coupled rangefinder, parallax corrected 
optical viewfinder, rangelite for focusing in the dark 
and open frame finder. Double extension, rising, tilt- 
ing and shifting front and Graflok back with Ektalite 
field lens. 

CF.904. With 135 mm. f/4.7 Xenar in No. 0 Compur 
shutter 


CROWN GRAPHIC FLASH SPECIAL 45 
C.F.90S. As above, but including Graflite Junior 
flashgun and connecting cord. 
SUPER SPEED GRAPHIC 
also PACEMAKER CROWN GRAPHIC 
GRAPHIC VIEW 


Manufactured by Graflex Inc., Rochester, U.S.A. 


For further details and price list write to Sole Wholesale Distributors: 


NEVILLE BROWN & CO. LTD. - 93-97 NEW CAVENDISH STREET - LONDON WI 


The above illustration shows a selective range 
of pure tungsten articles fabricated by machining 
or spinning. We shall be pleased to quote against 


customers drawings 


MUREX LIMITED (Powder Metallurgy Divis 
RAINFIAM Tele; hone; Ra 


x 28632 rams: Murex, Rainham-Dagent 


YNDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, 
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OSCILLOSCOPE _ 
RECORDING © | 


! 


Wray 4:1 
COPYING LENS 


[HE PHOTOGRAPH ON PHOLOGRAPH ABOVE 
THE LEFT IS OF THE TRI2 IS OF THE OSCILLOGRAPH 
RECORDING CAMERA BY RECORDING CAMERA BY 
SOUTHERN INSTRUMENTS DD. SHACKMAN & SONS, 
LTD., of CAMBERLEY, of CHESHAM, BUCKS 
SURREY 


Write for literature Tel.: RAV 0112 
WRAY (OPTICAL WORKS) LTD., BROMLEY, KENT 


of wire-wound 
components 
under vacuum 


RESIN 
IMPREGNATION 


N.G.N. new ‘Resin-impregnating Plant’ not only ensures 
better and far more thorough impregnation of all types 
of wire coils—its faster cycle of operation, coupled with 
carefully designed thermostatic control of vessels and 
pipework, plus full bore resin transfer valve, all combine 
to speed output while reducing costs. 


Work chamber is evacuated to 1 micron Hg. to degas and 
dehydrate components which are then impregnated under 
a pressure of 80 Ibs. p.s.i 


Surplus impregnant is completely recovered. Absolute 
reliability, both as regards thoroughness of impregnation 
and regular output is assured 


Enquiries for special plant to user requirements are 
especially welcome. 


N.G.N. ELECTRICAL LIMITED 


AVENUE PARADE, ACCRINGTON, LANCS lel: Accrington 35611-2 
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Accurate measurements 
ON FLAT MATERIALS 


Cambridge measuring machines and microscopes are geometrically 


designed and this makes possible a lasting degree of accuracy not easily 


achieved otherwise. Two basic types are made: the Cambridge Measuring 


Microscope for linear measurements up to 50 mm. and the Cambridg 


Universal Measuring Machine for two linear measurements (at right 


angles) either to 330 mm. x 130 mm. or 500 mm. x 130 mm. 


CAMBRIDGE 
MEASURING MICROSCOPE 


This reads directly to 0.01 mm. or by esti- 


mation to 0.001 mm. Its robust construction 


and easy manipulation ensure that the 


instrument is a useful too! both for work- 


shop and laboratory purposes. It can be 


supplied with tripod and cathetometer 


telescope for vertical measurements. 


CAMBRIDGE UNIVERSAL 
MEASURING MACHINE 


The object is mounted on or between glass 


plates which have a transverse movement 


of 130 mm., and measurement is made by 


viewing through a microscope with longitu- 


dinal travel of 350 mm (or 500 mm 


in the 


larger model). Microscopes with micro- 


meter adjustments read in both directions 


(at right angles) to 0.01 mm. or by estimation 


to 0.002 mm, 
A convenient holder for strip film is 


>as an accessory. 


Wr ts 14N and 134N. For future publical 


~PRECISION MEASUREMENT 


LONDON, S.W.1 


te for Ll 


CAMBRIDGE INSTRUMENT COMPANY LIMITED 13 GROSVENOR PLACE, 
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is electron mean free path: f is traction 
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est that 


not be expected to var 


and pressure the are velocity: should 


proportional to the qdeflexion ¥ Therefore one 


would expeet the velocity to be directly proportional 
to Bo the maunetre density. as isinfact observed" 
When the 


Yamamura’ finds tha 
until a 


arabe rif pr sstil is reduced by low at 


spherie. t the velocity deereases 


only slowly, or not at all, eritical value ~ 


100 torrs is attained, following which the velocity 


further 


apidly to zere on reduction 


Pressure 
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of pressure where remains almost 


equation | that 


CONST: it appears from 
This is not altogether 


with 


is approximately constant 
decrease oft 


with 


surprising as the imerease in 7 


ire causes ef > to merease compared 


Kos Boltzmann scotnstant,. 7. is electron tempera 
that back-ditfusion of 
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Process is t he retore 


electrons im the 
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transition region is cheeked correspondingly 


Phy mnulative \s 
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pressure, world be 
For i netoryvy channelling of 
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each electron 
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expected 

the tons to the 
atmosphe rie pressure 
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em From equation (2 the value of d, can 
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having 


When 
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ronments that the \ ends rapidly 
to Zero 

substitution of experunental quantities in 
vielad 
be calculated and this shows 
heht of 


al 


Finally 


eqpilation 2) and the use of measured velocitu 


values for 7. 7, 
values of 7 


reasonable im = the 
therefore 


which are 
previous obs ‘ryvations* It would 
that the proposed model offers a reasonable explana 
tion for are motion 

It is hoped to p iblish a more detailed account of 
this mechanism and confirmatory expermnental data 
where 

We thank Prof. Mo. W. Humphrey Davies for his 
and encouragement. and Mr. G. EF. Austen 
Association for his help 
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Variation with Temperature of the 
Photoelastic Constants of Sodium Chloride 


Bhagavantam and Krishnamurty' 


Variation with temperature of the 


RECENTLY. 
nvestigated the 


das of a few 
Rayleigh 


Gye) and 
Babinet 


continuation of 


stress-optical constants (4, 
halicl 


Ompensator 


eryvstals, and 


methods In 


alkali using 


these 


investivations. we have now undertaken the study of 


the variation with temperature of the stress- and 
strain-optical constants of a number of cubic crystals 


for the 


This communication gives the outline 


in the temperature range 30 wave 
neth \ 
of the method and the results 


sodium chloride 


obtamed in the case of 
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\ modified form of Filon’s method?’, with a suitable 
arrangement, 
the stress-optical constants (7,,-q, 
From 
constants, 


heating has been used to measure 


and q,, at differ 
results, using the 


ent temperatures these 


appropriate elastic the strain-optical 
onstants (p),-p lo determ- 


absolute strain-optical constants p,, and p 


and p,, are evaluated 


d at different temperatures 
ethod 


thes ilo p measure 


ultrasonic 1 (C‘om- 


the absolute 


by a modification of the 


binning the ilues of P and 


strain-optical constants p,, and been 


have 


t tluated Table | shows the results obtained tor 
sodium chloride It was possible to measure p,9/Pi; 
up to only 250° C., as the Hiedemann pattern became 
very diffuse above this temperature. The variation 


with temperature of p,,. p,, and p,, is shown graphi 
ally in Fig. 1. The elastic different 
temperatures needed for these caleulations are taken 
from a paper by Hunter and Siegel* and the thermo- 
optical data have been provided by M. A. H. Shareet 
Work with other ervstals 
is in progress and will be published in due course 
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constants at 


(peri ate communication 


KRISHNA Rao 
KRISHNA Murty 
Physics Department, 

Osmania University, 


Hyderabad, 


India 
1 Bhagavantam, and Krishnamurty, Proc. Ind. Acad. Sci., 
4, 25 (1957 
* Bansigir, K. G., and lyeng Ph 7, 2 58 
*M H., Z. Kriat., A, 99, 122 (1938 
* Hunter, L., and Siegel, S., Phys. Rer., 61, 84 (194 


Intensity Aspects as Determinant of 

r,-r, in the Bands of the Lanthanum 
Oxide (LaO)(B -X) System 

Wheeler! to 


made by Meggers and 


rotat ional 


AN attempt 
analysis of the 


investigate the yellow 
system of lanthanum oxide did not prove successful, 
because of the low resolving power of the concave grat - 


ing used by them. This band system has not yet been 
subjected to a successful structure analysis, though 

under way? Tawde and 
estimated the diffe renee 
lovels B and X 
, mainly from the study 
of vibrational transition probabilities in relation to 


Chancdratreyva* 


in the internuclear separations in thy 
of this svstem to be 0-057 A 


attempts are 
have 


asvimmetry of the molecules later stigation* 
on the vanadium oxide (VO) 
has revealed the validity of 
constants’. This was based purely on consideration 
of the results of the comparative study of the experim- 


iy ‘ 
green-yellow) system 


revised rotational 


theoretical transition probabilities, and 
effect on tho 
transition probabilit ies male by them for the purpose 


It occurred to me to establish the Ar,-value of the 


ental and 
not on the study of the asymmetry 
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vellow svstom of lanthanum oxide from considerations 
simular to those in vanadium oxide, so as to enable 
those sof this band 


system to tse ter 


engaged in the rotational analyvs 


the value as a check on their 


mations 


Chandratreya® has derived the experimental trans 
ition probabilities of this band systen They are 
shown in Table 1. His value of the expermnental 
transition probability of the (0,0) band, which is the 


Intense band of the system, is 0-79. Using this val 
iatical techn que ot Manneba Ar, 

band It found to be 
O-0378, A rh value was checked from two other 
bands (0,1) and (1,0) and is about OOO AL on 
either side With this value of Ar,, the 
Condon factors of the ot}u 


and the mathern 


m calculated for the (0.0 


Franck 


bands have been com 


puted and are shown in Table I Hutehisson’s 
method*® has been used to check these valu 
ral 
Band | Exper Pheoretical Band I ' I al 
mental 1 ' t 1 
0-037, A A 
i 1s 14 ( 
{ tree > 
0-40 
de 2.4 Os 
0-57 O46 31 
mo ot 3 O27 
rt 0-49 O25 


The molecular constants needed for th 
taken from 
oxide is a 


Cor iputa 
tiom are Herzberg’s treatise!” As 
lanthanum molecule of considerable 
astrophysical importance", these two sets of 
sition probabilities will be useful to the 
is found from Table | that there is a 
good experimental transition 
prol abilities with the theoretical set calculated with 
Ar,- 0-0378, A., though simple harmonic oscillator 
wave functions are used mk the theoretical cal uli - 
A similar Tawde and m0 
on the vanadium oxide (green-yellow) system 
referred to above lends support to such a method of 
assigning Ar,~0-038 A. in the case of B- and X-levels 
of lanthanum oxide. P 

I arn grateful to Prof. N. R. Tawde for suggesting 
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agreement of the 
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Two-dimensional Fourier Transform 
Technique for analysing Random 
Structures 

In the course of a number of analyses of random 
interstratifieation of layers, it has been shown that a 
one-dimensional Fourier transform can be calculated 


to the correct sequence of 


which gives a 


This method can readily be generalized to two and 
three dimensions. have scattering 
ynaterial, for example, in the form of layers (this is not 
sseontial feature of the method), and that this can 
WAYS that 


together 


Suppose we 


an ¢ 
be stacked in two or 
these manners of stacking 
randomly. The result will be an X-ray diagram which 
consists partiy of sharp spots, and partly of diffuse 
bands Viewed in three dimensions, the layers will 
give rise to a series of regularly packed reciprocal rods 
These will have a distribution of intensity along them 
depending on the structure of the layer, and this 
distribution will further be modified by the nature of 
the superposition of layers 

Let us consider any plane in reciprocal space, say 
the (401) plane, where (O01) 1s the basal plane. The 
intensity function of such a partially random crystal 
as we are considering will have a strict periodicity in 
the / direction, but will be non-periode in the / 
direction It is now possible to generalize the one 
which 


transform, 


more Suppose 


are roxed 


dimensional Fourier transform one of us has 


deseribed? into a two-dimensional con 
sisting of an infinite band, periodie in the a direction, 
and non-repeating in the ¢ direction. Thus funetion 
will have maxima at points corresponding to unit 

cell repeat distances which are present in the random 
These uit cell repeat distances w ill he shown 


eryetal 
will 


| Furthermore, ‘combination peaks’ 
show the degree of randommess in the mixture, as has 
been deseribed for the one dimensional case’, 


to give a vector diagram 


vectorially 


The result of this will be 


various combinations of 
which oceul Fig l 
i for random mixtures of (a) a 15 A. spacing of 


and a 174 A ja trans 


showing thie nmaiure of the 
translations shows such a 


diagra 
img ol 


é Tramsiation, 


eeen 
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a vermiculite mplex 


spacing of fa translation and a 


lation; (>) a 15 A. 
21 A. spacing of 0 translation 

Fig. 2 shows an actual example of a Fourier trans 
aleulated by this method. It is for a vermiculite 
complexed with C,H,,;NH,. It shows peaks at 14 A 
and 26-5 A., both corresponding to translation of 
about he. 

In contrast to an 
diagram of this sort gives the periodicities associated 
with the crystal, and it may therefore conveniently 


form 


ordinary Fourier synthesis, a 


be ealled a periodogram 


M. C. MacEwawys 
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Creep of Metals under Simple Shear 


IN a paper published last year', we showed with 
polycrystalline lead, subjected to a constant simple 
shear stress, that the 7!/3 law of held very 
closely within a certain range of strain, the average 
bemg about 0°25 per cent of the range in 
quest ion. We recorded, however, that for low st rains, 
below about 0-03 with a particular lead, the law was 
not obeyed, the strain varying more rapidly than was 
indicated by the law. At high strains, too, the law 
fails owing to reerystallization, but to comment on 
that is not the object of the present communica- 

Using a more sensitive recording device, we have 
since found that, for the lower strains in question, 
the strain under simple shear stress varies precisely 
as t!2. Thus with a lead for which the ¢!/3 regime 
begins at a strain of 0-035 in the range of strain 
from 0-012 to 0-035, the ¢/2 law, fitted by least 
squares, holds with an average error of 0°25 
cont of the range, which is about the error of obser 


creep 


error 


per 


vation, 

This ¢!/2 law has been confirmed with leads differing 
amounts of foreign metal contained, 
For the creep under reversed 


in the small 
and with cadmium. 
stress, which can be accurately measured by the 
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method om question, the fi law also holds within 


lefinite range 


Mr. Db. B. Gilding vorking under the supervision 
ot the enior of us with the method deseribed in 
last has confirmed the validity of the 
law over a range of small strams with lead and 


Phere evidence that at il lower satrams a differ 
law f i { 

perimnen are proceading with the objeet of 
hetermining the glide mechanism corresponding 10 
the different stages, so as to establish a mechanical 
planation of the general creep behaviour 


K. H. 


Cleavage Fracture Initiation in Notched 
Impact Tests of Mild Steel 


MANY « xperimental observations have contirmed 


that brittle fracture in steel consists maimnly of 
eavages on the cube planes of ferrite ervstals in the 
re ite with «aduetile traecture of the bridyves 
for eal yeor thre | portan doubts have been 
expressed a to cleavag bemg imitiatecl within 
i rvstal until the mtervention of liscret 
local nent vhich wet i 
Several hypotheses have arisen as to the 
iture of the tr mechan pea nvolvu 
bp and \ well-known hypothesis, due to 
Cottrell involve t he niersection of two. itually 
band to form) a strain 
wi in turn to a void, fro hich 
eu IV the best of our knowledge 
hie peration of this mechanism: has not before been 
in steel 


« periments have been unclertaken oe \plore 


further the mucleation of cleavage fracture notched 
nen for which we hay modified the ¢ 
pact test Our objective has been to arrest the 
{ ire is qu por bole if nitia n 
| l } relative po ion ot he two 
fra real surtace he separate 
know to by Kasatkin In ial 
mrment of tl ethocl, the rien lefor 
it the full of the nachine in 
further bending topped by a roundin rigid 
ire vhich accepts the renaming energy of tl 
anc trams to bloel f balsa wood which 
ire per tel to be erushed. In order to seen eu 
arrests, it has been found convenient to notch the 
prone en ro} ley th isin standard mulling 
ter of 0-25 mum. root radius, and to preform the 
specimens by about of slowly applied bending 


rack imitiation in 
nas We have 


othe reverse c«clirection to a is 


thee manner demonstrated by 


fannealed mild-steel, bent by impact 
angles between and 5 mud the eracking has 
beon observed on etehed 1 crosection taken at 
nd-thickness \t our test oro ¢ 
cor plete fractured specimen of standard size 


shows an energy absorption of 5 ft. Ib. and 95 per cent 


proyjer tend area of ervatallinity the fractured surface 
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Phe accompanying photomicrograph (Fi 


t fracture arrested at a very early stage 125 \ 
ivrmuficant teature s the vould exe ne wl the 
of terminating planes of heavy slip. extending trom 
the flanks of the original notch. The cloavage fractur 
appears to extend from the vor toward the tral 
axis of the Specrnen and away tron the heavily 
deformed area. Isolated zones of twinning acconmpan 
the maim cleavage fracture, but the mvestigation has 
vet contributed no evidence to distinguish their part 
im the process Ther are solated cleavage | re 
eracks im advanet ot the mam fracture front 

Phe mitiation mechanism exposed in this sper en 
appears to correspond With Cottre 
but on a polyeryvstalline rather than tal 

Phe work tO be reported oon 


British Welding Research Association 
Abington Hall, 


aut 


CHEMICAL ENGINEERING 


Polymers of Carbon Dioxide 


PoLyYMeERIC tons of the form (CO 
have beem observecl im the } 
of carbon dioxide Thess may be produced 
corre sponding moleeules im carbon 

The spectro eter \\ } ore 
observed was arigmally tor mvestigatimg tree 
radicals in gases at high pressurs \ molecular-bearm 
sVstem is used) for transferring the gas trom a reser 
voir to the ion source so that reactive species ai mo 
lestroved by wall collisions. Cas roleeule 
through a © diamet+ orthee amd 
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series of larger orifices which define the 
ilar beat i and whit h are separated by 
The molecular beam passes directly mto 
Where ions are formed in the usual 
leetrom 


ie 


a conventional mia 
In of che appara 
sow 
When carb tro 
ip to 


found 


powel 


pov: er 


temperatures might help 


source of the polymers ; imvestigation 
other gases would also be interesting 

This common on Was submiitte L ton 
by per sion of Sir William Cook, managing director, 
Dr Kronberger, deputy muanagime cdireetor, of 


\iomie Energy Authority (Development 


BENTLEY 


Bubble Formation at an Orifice in a 
Fluidized Bed 


WHEN a ga Is passed through a bed of solid 


parti le ~ ipported bv a porous distributor at a flow 


rate ifficirent to fluidize the bed, gas bubbles can 
usually be seen travelling up through the bed and 
breaking surface at the top The properties of 


bubbles m fliudized have become the iby ot 


considerable mterest recently for the imformation 


Rud 

No 4776 133 
| 
= 
it 
i 
mercury and at room temperature, with 
thi svatem, the pectrur is to contain 
ions corresponding witl the groups Relative 
niensities of ions CO Co for a : | 
pene re of mercury atin.) are given in - if 
nienmstiies change vel rapidly with reserve 
pressure, as shown in Fig. 2 for (CO Im this case 
1} expen mienta follow the uw 
/ where J, 1 he (CO TESIT 
the reservoir gas pre we, AY Is a COonstan 
Sinular laws are followed by rom ot 
/ AK tor (CO 
ant ~ KyP™ for (CO,), 
For the polymers larger than (CO), he chansy 
Phere are thre possible for these polyn 
oO 1) Thev are formed im the mass spectrometet 
process Polvimeri olecules are formed during 
| 
thie x<pansion of the gas fron the re mto the | 
ole Svste 8) Polyvrner mio es are L 1 
Thies first possibility has been investigated im detail 
s reasonably ¢ tuin that the source t ntal point — / KP 
ition of mot iles Cooling o the bulk 
vas as a result of the Joule Thompson effect’ less 
thant ¢ ind w d theretore ito be negligible 
lhe third possibility, that polymeric molecules are jhe q 
thee robabt the trot of existimg ere 
United Kingdom Atomic Energy Authority 
Development and Engimeermg Group), 
mee Reacto Pechnology Branch, 4} 
. 
and Leece, J., Mass Spect ter for U 
- 
. 
on 
: 


their study provides on the mechanics of fluidization, 
and also for the part gas bubbles play in gas solids 
omung into contact in fluidized beds. How gas bubbles 
form in fluidized beds is, however, largely unknown 

It has been shown! that the properties of gar 
bubbles in fluidized beds can often be described im 
terms of the properties of sphe rical-cap gas bubbles in 
nviseid liquids of zero surface tension®. The bubble 
and particulate (or dense) phases of a fluidized bed 
appear to be analogous to the gas and liquid phases 
A study of the formation of a 
in an inviscid liquid has 
is shown from 


natwo phase system 
yas bubble at an 
recently been published in which it 


orifice 


first principles that the volume ot bubble Y mi.) 
formed at an orifice is given by 

| 1-378 G* 1) 
where G (ml./sec.) is a constant gas flow-rate through 
the orifice and qi the acecelerat ion ot gray ity In the 


the relationship between bubble 
was in 


same investigation 
volume and gas flow-rate through the orifice 
results were found 


estigated expernne ntally, and the 
Some ex- 


to be in good agreement w ith equation (1) 
now deseribed in which a capacitance 

used to determine the frequen of 
st an orifice in a fluidized bed. The 


periments are 

technique was 
bubble formation 
gas flow-rate through the orifice was known and hence 
the bubble volume could be calculated from the fre- 
quency. It has been found that these results may also 
be interpreted by equation (1), which is new evidence 
to support the analogy already found between two 
It is hoped that 


phase systems and fluidized beds 
mode ot 


these experiments will throw light on the 
bubble formation in a fluidized bed supported by a 
orifices ; and also provide 


distributor made up ot 


| 
| 
= } or 
| 
“ae 
° 
| ¢ 
| 
i. i 
10 
Gas flow-rate 
Fig. 2. Graph of b ibble volume versus gas flow-rate Say 
in air catalyst in air; 1 378 G**/g** 


NATURE 


April 29. 1961 


b ibble in 


information on the initial size of a 
flhaiidized hed 


The apparatus 
which a bed of particles was supported by a filter cloth 


consisted of a 6-in. diameter tube in 


distributor Two sets of experiments, Using sand 
mean diameter 9-01 em.) and alumina catalyst 
mean diameter 0-0057 cm.), were earried out with 
air as the fluidizing gas. An independent stream ot 


air at a known flow-rate was passed into the bed 
through a narrow imjen tor tube, the end of which was 
in the eentre of the bed about one-third 
The te chnique for 


arranged 
the way up from the distributor 
measuring the frequency of bubble formation from the 
orifice at the end of the mjector tubo was to record 
the change in capacitance between a probe placed at 
the orifice and a probe about 3 em. away from it m 
the fluidized bed. Tho diameters of the myjector tube 
and the orifice were identical A Fielden type P.M2 
proxumity meter coupled to an oscilloscope was used 
to determine the changes in capacitance as bubbles 
were formed, grew, and detached from the orifice. 
Fig. 1 shows the output from the proximity meter 
for an experiment using catalyst particles, together 
with the 50 ¢ trace. In this experiment the 
frequency of bubble formation from an 
0-125 em. diameter was approximately 
Fig. 2 shows a plot of the bubble volume agaimst the 
flow-rate of air through the orifice compiled from 
about 30 separate experiments using either sand or 
catalyst particles. The complete line in the figure is a 
plot of the theoretical relationship between bubble 
volume and gas flow-rate given by equation (1). It 
can be seen that there 1s good agreement between the 
experimental results and the theoretical curve for 
flows up to about 10 ml. /sec. It is noteworthy that 
equation (1) was also found to become inaccurate at 


sec. 
orifice of 


32 /sec 


high flow-rates in the work on air and water*. In tho 
fluidized bed experiments it ts considered that this 
inaccuracy is due in part to the formation of ‘double 


bubbles’. Within the range of the experiments earried 
out so far with various sizes of orihee, the bubble 
frequency appears 10 be largely independent of bed 
height, the main air flow-rate to the fluidized bed, and 
the nature and size of the part icles 
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CHEMISTRY 


Radiometric Precipitation in Filter Paper: a 
Rapid Method of Micro-analysis 

A RADIOACTIVE material can usually be detected 

measured by simple instrumental 

those accessible to 


if an inactive 


and quantitatively 
methods at levels much below 
other analytical techniques. In theory, 
material reacts quantitatiy ely with the active material 
and the compound formed can be separated from the 
then the inactive material also 


unreacted activity, 
With this in 


can be analysed at the same low levels. 


mind. several workers'? have rev iewed the theory of 
radiometric analysis and considerable progress has 
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been made in its application® In most cases, how 
ever, the difficulty of achiev ing clean phase separations 
levels is very great. In addition, to achieve 
reasonable precision and speed, it has nearly always 
necessary to the unreacted 
activity rather than the compound formed; a pro- 
cedure which reduces creat ly the SOMSITIVITY of the 
method, 

Using filter paper as a supporting and 
extending methods which have been found of value 


at ugm 


been count excess of 


medium 


in spot tests?* and paper a 
rapid and simple method of micro analysis has been 
developed which overcomes most of these diffieulties 
It consists in forming a precipitate from the active 
and inactive materials in the pores of filter paper 
and washing the paper to remove unreacted activity 
The paper. disk is then along with disks 
prepared in an identical manner from calibrating 


counted 
solutions The method was used “as follows for the 
determination of beryllium with a phosphate solution 
containing phosphorus-32. 

Disks of Whatman 42 filter paper of 2. em 
were numbered in pencil and arranged in rows on a 
glass sheet. By means of a pipette, the centre of each 
circle was spotted with 0-05 ml. of different beryllium 
solutions of known strength. After drving in situ at 
100° C., the paper disks transferred to about 
100 ml. of 0-3.M diammonium hydrogen phosphate 
buffered at about pH 5-5 with sodium acetate and 
giving about 160,000 ¢.p.m. of phosphorus-32 per ml 
The solution was stirred intermittently for 15 min.. 
following which the active solution was poured off 
(for re-use). The paper disks were rinsed twice with 
demineralized water and washed for 30 min. by pass- 
ing a stream of tap water into the beaker. The 
disks were then transferred to a large sheet of 
absorbent paper, dried under an infra-red lamp and 
counted in aluminium planchets with an end window 
Geiger counter. Results are given in Table 1. 


dian ter 


were 


Table 1 
strength of Be 
solution 
ounts/ min 


200 N 
1,761 


N 
036 


0-050 N 
549 


N 


0-000 N 
7 


disk 


These pots plot to a good straight line. Cood 
calibration plots of slightly lower precision were also 
obtained when 0-10 ml. or 0-01 ml. of the beryllium 
solutions was transferred to the filter paper instead 
of the 0-05 mil The 
precision of a in the concentration 
range examined would be about 2 per cent but would 
depend on the nature and amount of impurities and 
on the care taken to ensure that all the paper disks 


used for the results quoted 
determination 


are treated in an identical manner. 
The method applic 
able to the determination of mag 
nesium by precipitation of MgNH, 
instead of BeNH*PO,. The 
interference of the 
determination of beryllium could be 
prevented by the use of ethylen 
diamine tetraacetic acid in the pre- SO ,H 
cipitating solution. There are also 
indications that it will be possible to operate the 
method in reverse form using an isotope dilution 
procedure. Thus, if the centre of the paper disks is 
spotted with 0-05 ml of the inactive 
diammonium hydrogen phosphate solution and the 
disks. after drying, are transferred to beryllium 
solutions containing the beryvllium-7 at 
different specific activities, then the activity taken 


was also 


NH 


mhagnesitim 


same 


isotope 


NAT 


NH, 


up by the paper is a reasonable function of the specitic 
activity of the beryllium in solution provided that the 
total bervilium do 
widely. 

A method to 
technique (by 
paper disks in a nitric acid solution of !°mAg 
reasonable calibration curve when less than about 
30 ugm. of Cl- was present on the paper, but the 
results were anomalous at higher levels. These anom 
alies are thought to be due to a change in the physical 
form of the precipitate on the paper when certain 
concentration-levels are exceeded, which results in a 
larger fraction being removed by the standard washing 
Further study of the factors affecting the 
nature of precipitation in filter paper will 
undoubtedly be very profitable since this useful 
isotope can form precipitates with a large number of 


eoncentrations of not vary too 


determine chloride ton by a similar 


immersing the chloride-impregnated 


a 


technique, 
silver 


organic compounds as well as many inorganic anions 
M. THACKRAY 
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Continuous Determination of Traces of 
Nitric Oxide 
ALI known the of 
traces of nutri oven gas and air make 
use of the oxidation, both by means of liquid-phase 


methods! for determination 


oxide in coke 


and gas phase (ozone) oxidation, to 
and the 
the Griess-Llosvay 


permanganate 


dioxide subsequent absorption 
followed 


Calibra 


nitrogen 
and 
by colorimetric measurement of the azo dye 
earried standard 
nitrite solution and assuming the following reactions : 


reaction mm reagent 


tion can be out using sodium 


2 NO O, > 2 NO, 1) 


H.O +-HNO HNO, 


HNO, + HOS NH, (3) 


2H,O 


It has 
analysis is affected by 
ter of this react 
reliability of the 
standardization procedure. 

In order to meet the requirements for a continuous 
recording of traces of nitric oxide in coke oven gas 
and air, we have envisaged the possibility of a fast 


that the 
the non-stoichiometrie charae- 
the 
the 


been poimted out however, 


determimat ion 


sequence Consequently 


depends 


Vuel. Chem.. 4, 
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1. G.. Polish 
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Phereto 
phota-oy 


om ot ar 


appears 


per cen 


timuous mitric 


hue photo-on latio 


orptro rarmdt 


llosvay res 
bey 
k diagram of the 
The mitrie ON le reco 
is cletert mnation of 
typical record is give 
corresponds with 
method also 
pollution, In th additional 
ready } 


the 
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that the maoty to? clo f 225 per 
i lerated by i? nstriment based on tl 
principk marketed by the Rubicon Co However 
‘ ter thie i show rate ‘ ta ! 
fhiowl « ri? ‘ for thee Lith ’ 
We have found (patent applied tor fast 
i eal by af} tend \ irradiation with a fig i | = 
that the photo-oxidation of mitrie oxide occurs i | ae 
rh the presene of In ackdition was found 
That th L.3-buta the wave-lengt! 
kel +- + ++ | 
thiat the fi op om hue of mitt 
oxide comprises the format UIA excited butadien 
ecul hich m s Jong enough! to react wit! Recor rat 
yen toa pero 
Phe latter mia ndergo reaction, through a chan 
Sor results of the oxnimiation of mitre cute mia 
with nitric oxide and oxvyen to nitrowe: é 
mitrovem ONVgem wit! a ounts of 
that for butadiene concentrations © 
' 
and higher the stoichiometry of equa 
developed 
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t 
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- 
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Distribution of Oxygen in a Vitrinite 
and its Extraction Products 


\ VITRINIT? petrographic purity per cent 
analysis (momture- and ash-fre« 39C; 
SOO; L4N per cent: 1-2 per cent S by difference 
was extracted with pyridine, the pyridine Ohluble 
part with benzene, and this extract finally 
petroleum ether (botlme pomt 40 
ratio of tnatemal to solvent wa 1 gn 


CASCS Bach extraction was carried 

solvent of analytical pu . for a period oft 
with efficient stirring ‘ der purified 
Exhaustive extraction : achieved 
step 25 per cent ‘ 


pv richine lub ra h natal lf 


that the rat vdroxyvl 


extrac with benzene to th t tof PO per cent 


} wtrolenm: ether tract represented 40 per cent 
il Phy former Wes 
component On the other 
vd ive’ oxvgen behaves quit 


! 
‘ ais practicaliv constant 


{ } in 


pv ricdime soluble act down to 
Varonvi vro min Vi | 

i should be taken into aecount 

on wt determined as deseribed ‘ 

reviously!, \ tion of the hemzene 
previo ave been mitiated im this laboratory 
Oluble traction a lerived ! 


principal mature of this ‘non 
chemucal 1 is The infra-red 


it was better to u P hod developed tor asphalt ‘ 


ured in the pyricine-soln and derived fractions 
analytical 


(1.1988 em. ') whieh 
metrical stretching 
coppel 

which at least one of 
maromatic ring Thus 


that the Tread 


Ive 
partly aromiatyr 
While. to attempt 


ith liquid 


tardard methods used for coal products 


obtained on the petroleum 

ible on aceou of the rela uv Voiatilits tion, the utral ou. and one of its 
Pheretore mitt His 4 

eon oxveen) 

considered as maxim that ether cleavage, indeed, occurs 


ciitrons of Birch reduetion 
pal champ fra-red is a new 


thre eohurn pereent age Hvaroxy 
all value reported for the 
mot be 


eorrect 


panied harply reduced 

band After acetylation, the 

how no OH absorption but mtense 


L205 em 


ascertamed 


about 1-42 


the 


(quamtity 


at nol 
further | that 


roups 


Faking nally 4 sent as linked least On One 
ONVeren de to an aromatic systen 

STOUpPS, CUuIno The imvestigat on, part of which has been deseribed 
in Olumun 4 . ‘ - here, was s pported mn thus laboratory by the Union 

la ed by ; on i Carbide Corporation, New York. to which we are 
has a rema ts of about 2-8 pe } 
' vrateful for permission to publish the results 

eent. mi ri \ follows direetiy trom 
\. HaLLeux 


S. DELAVARENN# 
H. ‘TscHAMLER 


xperimenta ilts sun that this value 
holds truce for pyridine-insoluble fraction 
and for vitrinite theu quimone eontent 


can be estimated a } lt in ropean esearch Associate 


square brackets Considering experimental rue ale 


errors made, the results obtaime well in 
the whole scheme for oxvgen distribution m the 
various fractions 

Trends observed im Table | are significant In 
each extraction step a disproportionation of hydroxyl 
groups oceurs which favours the msoluble residue 
rhis concentration of polar LZroups EVeTL more 
arked with respec t to The above r 


vations can certainly be correlated with the change 
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ether struetures, it seefied worth 
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Rate of Oxidation of Ferrohemoglobin by 
Ferricyanide lons 


THE iron atom in hemoglobin is part of an octa 
hedral structure with four bonds in a plane to the 
fifth bond 
direetly to the globin (probably through the nitrogen 
imidazole ring of histidine) and the sixth 
bond to a water molecule fecent X-rav diffraction 
studies have shown that the four hem-groups ar 
situated on the surface of the haemoglobin in pockets 
formed by folds in the polyy prick chams? st 
and Pauling’ have suggested that in 
olutions the folds the polyp. prtick chain mtertere 
with the butyl to the 
haem nform 


arion com 


nitrogen atoms of the pyrrole rings, the 


atom of the 


( oor: 
binding of tertiary soc vanicle 

In an atte mpt to obtam further 
ring the effect of the environment of thi 
ron, 


the chemical 
rate 


huwem properties of the 


group on 
of oxidation of ferro 


ions, and compared this 


we have measured the 
hemoglobin by ferricvanice 
rate that of oxidation-reduction 


between var. ous irom compounds 


with reactions 


Oxvivemoglobin was obtained from freshiv drawn 
human blood About 30 ml. of blood was added to 
an anticoagulant mediun contatnming acid citrate and 


then centrifuged to s« pueraats the 
times with 0-85 


Ths was 


red cells, which were 


washe cL thres 


per cent saline solution The red cells were then 
hemolysed by adding 1-2 vol. distilled water and 
0-2 vol toluene anc gently haken The 


layer was separated from the aqueous layer, which 
wet then centrifuged The 
layer was estimated spectrophotometrically 
fe rrohemo 


oxylu moglobin in the 
aqucous 


The oxyhemoglobin 
globin by repeated evacuation and equilibration with 


was converted to 
nitrogen 
The rate of the 
action was measured using the rapid-flow apparatus 
which has been previously deseribed The reaction 
vas investigated in a phosphate buffer with a pH of 
0 and an ionic strength of 0-10. There is evidence 
at this pH, ferricyanide ions oxidize only the 
hiem grov p an l leave the globin unchang: Second 
order kinetics were observed Th constant for 
the oxidation of the first hem group was found to be 
10* |. mole? see.-' at 25-0° C. with the 
rrohs rmoglobin solution 


ferre yh vmoglobin ferriey anid 


thet 


rate 


740 oS 
concentration of | the 
expressed in terms of its hem content (mol. wt. 


17,000 Attempts to study the rate of oxidation of 
ferroha moglobin by the tria-(2,2’ d pyri 1 ne) com- 
osmium(IIT) and ruthenium(LI1) wer 


ple ces of 
ssful, for these oxidizing agents reacted with 
the globin in addition to oxidizing the hwem-groups. 


Instuces 


The ferrohamoglobin-—ferrievanide reaction is com 
pared with oxidation-reduction reactions between 
various iron compounds in Table 1. This table also 


includes the products of the charges of the various 
and the standard free-energy changes of 
the reactions calculated the oxidation 
potentials of the appropriate couples 
from Table 1 that 


reactants 
formal 
7,8 


from 


It is apparent the ferrohwemo- 


globin-ferricyanide reaction proceeds much slower 
than reactions (5) and (6). This is somewhat sur 
prising in view of the more favourable standard 


energy change of the ferrohemoglobin-ferri- 
eyanide reaction’*®. Moreover, the iron atoms in 
ferrohemoglobin are uncharged and unless there are 
high negative charges on the neighbouring groups, 
the work required to bring the ferricyanide ion close 
to an iron atom in ferrohemoglobin will be less than 
that required to bring the similarly charged ions 


free 
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and (6) Provided we 
the differences in the 
various reactants, we 


together im reactions (5) 

neglect any effects due to 
structures and solvations of the 
may estimate a lower limit for the rate of reaction (3) 
from the rates of reactions (2) and (4). Assuming 
that the rates of reactions (2), (3) and (4) are determ 
ined solely by the amount of work required to bring 
the reactants together, the rate constant of reaction (3) 
larger than the geometric mean 
This estimaté 


should be somewhat 
of the rate constants of (2) and (4) 
will be further increased if in addition 
the relative standard free-energy changes 
tions (2), (3) and (4). These considerations lead to 
an estimate of about 10° 1. for the lower 
limit of the rate constant of reaction (3). It is apparent 
Table 1 that the rate constant of the ferro- 
hemoglobin ferrievanide reaction is smaller than this 


we conside: 
of reac- 


mole-! see. 


from 


value. 
Fable 1 OXIDATION-REPUCTION REACTIONS BETWEEN VARIOUS 
COMPLEXES AT 25° 
Oxidizing Reducing k 
agente kcal. mole 1. mole~* sec 
Fe(Hi,O), H.0 0 
Fe(CN),? Fe(CN 
Fe(CN), 6-2 hot 
Fe(d-dipy), Fe(t-pher 
“ Fe(phen),** Fe(d-dipy),** 6 2-5 > 10% 
phen 1,10-phenanthroline d-dipy 
ne; t-phen ; Hb(H,.O 
globir 
6 Silverman, J., and Dodson, R. W 1. Phus. Chem., 56, 846 (195 
Wahl, A. C., and Deck, C, D., J. A Che Soe., 76, 4054 (1054) 
47 4° 4 


¢ Gordon, B. M., Williams, L. I nd Sutin, N J. Amer, Che 


Soc., 83 (in the press 


Che relative slowness of the ferrolhwemoglobin 
ferricyanide reaction may be due to a type of steric 
hindrance in which the polypeptide chains prevent 
the approach of the ferricyanide ions to the 
hem-groups. In addition any hydrophobic groups 
on these polypeptide chains will tend to lower thi 
dieleetric constant in the vicinity of the hem groups" 
This will tend to increase the free energy of activation 
of the ferrohemoglobin ferricyanide reaction by tly 
amount of work required to bring the ferricyanids 
of lugher to one of lower 


close 


ion from an environment 
dielectric constant!'. In this connexion it is important 
to remember that transfer from the hem 
group to the ferricyanide ion need not occur directly, 
but may occur via the polypeptide chains mstead 

the slowness of the 


reaction in 


electron 


Another possibility that 
ferrohemoglobin ferricyanide 
differences in the structures and solvations of ferro- 
iS apparent from reactions 


due to 


and ferrihemoglobin. lt 
1) and (2) of Table 1 that the replacement of cyanide 
ions in the co-ordination shells of the iron ions by 
water molecules leads to a marked decrease in the 
rate of the electron transfer reaction. Such decreas: 
is generally ascribed to the differences in the struc 
tures of the inner hydration shells of the ferrous and 
ferric ions and the energy required to rearrange these 
shells before electron transfer can occur". In a 
similar manner, any differences in the iron oxygen 
and iron-nitrogen distances in the two oxidation 
states as well as any differences in the configuration 
of the surrounding solvent molecules will tend to 
slow down the rate of oxidation of ferrohwemoglobin 
Because of the rigidity of the porphyrin rings, such 
effects are more likely to be associated with differences 
in the binding of the imidazole groups and the water 
molecules co-ordinated to the iron atoms in ferro 
and ferrihaemoglobin. 
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Structure and Spectra of 
[(Phenanthroline),Fe(CNMe),]** and 
[( Phenanthroline),Fe(CN),H‘]' 


riking shi in the position of the visibl 
yano bis(l : 10 enanthro 
corresponding 
he addition of 
} 


lipyridy! 


acid was first 


lis since shown that these 


compound ersibly to give ind di 


hydrogen 


Done 
reste d that the 
th 
the 


airecti 
second yx 
compounds are 
Pre 


eXCeSS Tre 


protonated 
wssibility 


cyanides’. 


is that protonated 


nanthroline ympound Witt 


itment of he phe 
thy! sulphate 


prod ict which pre 


gave an oranyve water-soluble 


ipitated from aqueous solution as 
per 
perchlorate 


the addition of excess 


the 
Or ivinal ompl 
itral 


perchlorate 
chlorate An: 


sodium 
showed it to be 
the 


socyanide on warming In n 


ivative of 

ved methy 
aqueous solution. 
The visible absorption spectrum of this ¢ 


ompound 
is strikingly 


ir to that of the diprotonated form 
of Schilt’s compound in 10M sulphuric acid (Fig. 1 

These facts together the 
spectrum of the derivative is ¢ 
unchanged in 10 M sulphuric acid sugyes \ 
that the diprotonated ion should be written as an 
isocyanide [(phenanthroline),Fe(C NH), 
the methyl (phenanthroline 


with that the 


entially 


observation 


methy! 


anal 


ogous to 


Fe(C 


derivative 


nthroline 


In an attempt to decide 
have the 


whether the 
contigurations we 


ompounds 
cis or trans have measured 
their infra-red spectra ins Nujol malls. In each case we 
tind evidence of a splitting of the CN frequeney into 
two peaks separated by about 10) em Fig. 2 
This but not prove, that th 
pounds have the e7s contiguration 

The ferrous 


s phe nanthroline complex has often been classified 


does 


suyyvests, 


com 


intense visible absorption band ot 


the 

as a charge-transfer band associated with the photo 
reduction of the 
Since there tion this interpreta 
tion Cannot be directly by ch 
methods 


the organic ligand by 
Is no pertiiane nt reac 
lend 


charge-transfer hypothesis 


metal ton! 
emical 
results strong support to. the 

We may safely assume that the 
absorption ot Fe( phe nan),(CN ha e origin 
as that of the tr/s-phenanthroline complex. When one 


CN <d toa CNH group by prot 


the absorption band moves from 6000 A. to 


visible 


intense 
the san 


is convert mation 


Hoo A 


Frequency (cm.-') 
Fig. 2. Infra-red spectra « 


fc N region: (1)[ (phenanthroline) 
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It is interesting to recall that 
atter property requires that at least on of the 
gands attached to th ron really replaceable ‘ 
hy oxygen" In th ease of ferrohvemoglobin thus 
function is fulfilled by the water molecule attached | 
to th on( lt It is thus possible that this water 
ae molecule serves the of enabling the \ 
forrohe to co-ordinate oxygen molecules \ 
randy versibly, and at the same time renders 
t relatively resistant to attack by su oxidizing 
wish to se Dr. Gerald M. Edelman of the 
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|_| Fig. 1. Molar extinction rves for 
( in water (2 phenanthroline), 
TIN Fe(CN)s} in 12 M sulphuric acid (Schilt ) 
: 
ngton, 1Y 
ead, H., Will 
George, R. C. C., and Pauling, we, 144, 629 (195 
Drabkin, D. L., Barercft M Conference on Ha 
Butterworths S ntifle Publicat s, London, 194- 
Sutin, N ind Gordon, b. M J. Amer. Chem. Soe., 83 Wil) 
*Itano, H. A., Conference on Harmoglobin, 155 (Pub. 557, Nat. 
Acad. Sci._Nat. Res. cil, Washington, 195% 
Leen Ford-Smith, M. H., and Sutin, N., J. Amer. Ch soc., 83 (in y 
ee Havemann, R., Biochem. Z., 314, 118 (1943) x 
* Gordon, B. M., Williams, L. L., and Sutin, N., J. Ame Sor 
83 (in the press 
Wang, J. H., Nakal A., and Fleischer, E. B., J. Amer. Chem. 
Soe., 80, 1113 (195s 
Mareus, R. A., J. Ch Phuys., 26, 867 (1957) 
law Williams, R. J. P., The Enzymes, 1, 435 (Academic Press, New Le. 
ia 
ibsorpt 
noted 
| 
| 
| 
4 
- 


$40) 


When both 
there a st 


mation (or 


erstandatbte if 


hvelrovgen bonding 


fistribution 


Interaction of Model Peptides with 
Water and Lithium Bromide 
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slenev atates shift of the absorption spectra: 
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mri rile ot | ‘ 
per proton. is surpr n larue 
er t t thie t t? nit 
hort ave-lengths as the solvent rit 
DMA-H20 
nereased Wwe Suppose that 
i ‘ nt molecules are strongly onmented in tl 
dipole interaction or ‘ 
tion leads to a quite new charge in th 
( plex which lonver adjusted to the oriented 
ovent mol It tollow the reater hye 
tubilization of the ron by solvent the round-state eu that bord il broke 
he more the excitat nenergyy is increased Kurt it ition We present Visca lata 
nee the nitrogen atoms of the evanide grou) rerat ne to tine nteraction of Vater ot 
nevative charge during excitation anv hvdt with NMA. dimethyvlacet arated 
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Of greatel relation to proteins Is 
that the intrimsi 
molecular weight 2,500 (Schwartz Bio-Research, Ine 
New York) lithium bere and 
0-054 in M These 
polysarcosine are reported by 
Steinberg et al.* for poly-1 prolme, which also cannot 
Polysarcosi 


m 
Viscosity ot polysarcosine oft 
in OM 
chloride 


eontrary to 


was 
Otassium results tor 


those 


form interpeptide hvdrogen bonds 


of higher molecular we ight and copolymers of sarco 
sine and proline are being prepared for study, as are 


other copolvimers 


high viscosities of n NMA, DMA on 
with water may be due to hydrogen bondi 
Two hydrogen bonds to one pep 
tide earbonyl have been shown to exist in erystalline 
acetamide In the NMA DMA there 
also be sore hy droge bonding to the nitrogen 
The NM \ high 
eontent result trom a breaking down ot the 
In Lithuurn bromide solutions thers 


The ixture of 
(1) as it 


case of and 


low viscosity of water at water 
structure 


be lithium to earbonvl bonding as in 


watet 
may 

bonding of carbonyl to water of the lithnum hydration 
phere in (IV) Phe multipheity of hydrogens im 
the hydration sphere of lithium would permit forma 
than im water \t 
binding as im (11 


agyregates 


tion of large 
peptide concentrations, ipole 
or (LV) becomes less probable. and there may be 
one peptide yroup hound tor each lithium 

nature of the lithium to peptide 
specified but may be sin thar tothe ron dipole attrac tion 


only 
The 
bonding 18 not 


of lithnim to water 


Experiments wert done with S and 12-5 M 
lithium bromide acting on NMA. The 

the viscosity curves were $-5 and 22 and occurred at 
ratios of amide to lithium of 3:1 and 1:1, 
8. 10 and 12-5 M lithium bromide have water 
3-7 and 3 respectively 


also 


maxima of 


respec 
tively. 
to lithium ratios of about 5, 
It appears that lower hydration of lithium results in 
This 
However, lower 
stronger 


greater interaction with amides supports 
formulation (I1J) rather than 
hydrates would be expected to produce 
the strengthening effect of the 
the bond would be 
distributed among fewer With 12 M 
lithium bromide the continuous, a 
crystalline precipitate appearing at an NMA volume 
structure of 


hydrogen bonding as 
hvdrogen 
hvdrogens. 


lithium charge on 


eurve was not 


fraction of 0-8. Determination of the 
this precipitate by X-ray diffraction is planned 

In 10 aggregation may be 
mediated by hvdrogen HO or 
H .O) units to the carbonyl groups Stemberg 


hvdrochlorie acid 


bonding of 


441 


et al. proposed protonation of peptide groups Co 
explam the high optical rotation ot poly. proline im 
strong acid 

The 
lit bromide 
the polyp ptide chain as a 
possibility of aggregation ts also being 
In the 
effects may be involved 
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Pigments of Phoma terrestris Hansen and 
their Biosynthesis 

Schotield! recently 
Phoma. terrestris Hansen (from 
the Schimmeleultures, Baarn 
to produce the pigment Phomazarin® for which (1 
In our hands 


Wright and reported thie 
ot ¢ 


Centralbureau 


farlure iltures of 


voor 


is one ot the two suguyt sted structures 


eultures from the same source have given this com 
pound, which agrees well in physical properties with 
Kogl et al For reasons which 
the 
condit ions* 


Like 


we have obse rved cevyanodontin 


those ribed by 


we are unable to clefine, same growh 


does not invariably 
Wright and Schofield! 
11) as a constituent 


under the usual 


produce the pigment 
of the mvcelrut 


Bu O 


cil) 


Radioactivity from 'MeCO,Na and Me"CO 
is incorporated into evyanodontin. The acid, 
obtained by Kuhn Roth oxidation of the 'MeCO Na 
derived material, had one eighth of the total activity, 
methyl group The acetu acid obtained 
from the Me!"CO Na derived 
seventh of the total activity, all on the 
yroup This shows that ceyanodontin in 
common with other natural 2 methylant hraquinones 
3) is biosvynthesized through head 


acetic 


all om fie 
similarly material 


hack 


carboxy | 


for example, ret 
to-tail linkage of eight acet1 
the carboxyl carbon from the « nd of the chain. 
Radioactivity from H™CO,Na, MMeCO,Na andl 
Me"'CO.Na is incorporated into phomazarin Degra 
has shown that cent of the 
of the HMCO.Na-derived material 1s located 
the ran 


acid units and loss of 


ron about 75 por 


activity 


on the methoxvl carbon, remainder 


» 

ry 

| 

Klotz. J. M.. and Franzen, J. J. Amer. Chem, Soe 82. 5241 

Harrington, W. F., and Schellman, J. A., C.R. SB. Carlsber 

tiesehwind, S. Nature, 187. 324 

‘Steinberg, S. Z.. Harrington, W. F., Berger, A und 
Katchalski, he Soc., 82, 5263 
senti, F., and Harker, D.. J. Chem, Soc., 2, 
|, 

7 (111 

H—O—-H 
i mH OH O OH 

av OH: O OH O OH 

# 

Sell 

= 

f 


142 NATURE April 29, 1961 vou 190 


domly distributed over the carbon skeleton. Therefore For the ion exchange fractionation, 200 nal. of th 
the latter is formed probably without the imtor supernatant were added to the top of a 4 1 en 
vention of ¢ nits (ef. ref. 4). The acetic acid obtained column of ‘Dowex 2° resin (200-400 mesh, X 8, OH 
by Kuhn Roth oxidation and the carbon cdioxick form The column was first washed with water 
formed by dlecarbox vilation of the ‘MeCO Na until the effluent was me itral arul then the acids 
derived material each had approximately one-eighth and ampholytie components bound to the resin were 
of the total act t\ The acetic acid obtamed by eluted by means of 4 N acetic a id \ total volume 
Roth oxidation of the Me!*CO Na-derived of 1,200 mil. was collected in three sub-fract rons 
material had approximately one-eighth 12-1 por 100 mil. each The tirst of these sub-fractions w 
cent) of the total activity, 98 per cent of it on the essentially neutral and corresponded to the water 
carboxvl group This sug + that ho biosynthes hold-up volume of the column, which emerged i 
of phomazarin involves at least eimht acetic acid before the acetic acid solvent front The second 
units aml unplies that the nitrogen-contaming umd third sub-fractions were, as expected, strongly 
mo lerived from an arnuno-acid (ef 
terraryein®), possibl verne. The derivation of the \ preliminary paper chromatographic 
carboxyl carbon from the meth carbon of acetir ndicated’ that almost all the amino-acid ver 
acid favours a structure of type (1) over an alternative present ua the second sub-fraction Thus ution 
whut has the ter nal benzene ring inverted It is concentrated to dryness in a vacuum-rotati 
tructure (I correct then the dotted line dissect evaporator at 60°. then dissolved im 25 n of 1s 
the skeleton into portions h could be derived hydrochloric acid and analysed by paper chroni 
fror eight acetic acid linked tography 
and (4) glveme. Further degradations are in progres For this, 25 ul. of the red-yvellowish solution was 
A. Bikew placed om a small sheet of Whatman No 
R. I. Fryer filter paper and chromatographed by ascending 
J. development, first ino #-butanol acetic acid/water 
Hercenet $:1:1, and then. on drying, in n-propanol/1 
Departs ent of Chemistry hvdroxide, 3 l he r Was the n 
The University, spraved with O-2 per eent ninhydrin in» butane! 
Manchest« r, 13 and heated in the oven for 5 min 
“ hed and Nature. 188 Fig l shows, on the right side, a two «lime nsional 
Koul, F., and Sy I ! 1 ( 59, 1180 (194 chromatogram of the unknown; on the left side, a 
7 1773 (195 glyeme and alanine, of the unknown, and of a mixture 
‘Bireh. A. J.. Fitton, P.. Pride, E.. Ryan, A. J., Smith, H., and Of standards and unknown 
Whall Chem, Soe., 4976 (1958 On the basis of this and other chromatograph 
A.J ond T P. J eviclence, the amino-acids alanine, ane 
aspartic acid, which correspond to the top three 
spots of the two-dunensional chromatogram, were 
BIOCHEMISTRY tentatively identified among products formed 
by the condensation of hydrogen evanide in aqueous 
Amino-acid Synthesis from Hydrogen other not yet been 
migrating. developed maximum colour intensity 
Conditions only after a few days. indicating that it may be a 
lure formation of adenine from hydrogen eVvarnicl yp pticle s) or a compound of a similar behaviour to a 
has been recently reported from th laboratory peptide Total amino-acids were quantitatively 
Continuing the work on the synthesis of biochermuca determined by the method of Troll and Cannan 
compounds under possible) primitive Earth con and found to amount to LO mio VW 1, of origmal reaction 


ditions? mow have investigated 


the direct formation of amino-acids 


0-5 
Ala. 


irom dlroy rh 


hydrogen evanid Wis 
slowly introduced into 1 litre of 3.N 
hv lroxick reed ma? 
litre flask provided ith a water 3 
cooled condenser. At the end of Uhr = 
the flow of gas was stopped and the 
reaction mixture ‘analy sed for Gly. 
evanide ion by the method of Schilt4 = 
It was found 2:2.V in this ion = 
Phe alkaline aqueous solution wa = 
heated at 70 + 2° for 25 davs, aft: 3 
which time the black polymer of 2 
hydrogen cyanide* was removed by 
centrifugation Phe reddish super Si = 
natant solution was fractionated ‘ 
— 
by ton exchange into two main 
fractions and the fraction contain U Rs , 
ing the amino-acids was analysed 
by one- and two-dimensional paper Fiz. 1. Photog sof tw romatograms of the hydr nide ion 
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ieasured tin 


This 


substantial vield if it is considered that most of the 


mixture, om giveine represents a 


evanicde condensed into polymeric 


hydrogen 
hydrogen cvanick 

When 100 ul 
chromat ographed, 
ninhydrin- posit 
addition, by means a 
a number of ultra-\ 


solution were 


were observe 


Mineralight lamp 


ive 
light absorbing and fluores 
cent sprot were clete ected on two dimensional chroma- 

with the 


Im lire Wippermann® and 


other workers! cdemionst years ayo the 
alkaline hvdrolvsis of 
hvdrogen cyanide which had 
hydrogen de by base cat 


It is peo sible that the well-established 


nation of glyeine by 


an oligomer of been 


obtaimed from evan 


tetramer of 
and its 
the 


ae ids obtain d 


hvdrogen evanide, di-aminomaleonitrile’, 


assumed intermediate, aminomalonitrile*’, are 


precursors of the C,- and C,-amino 
in the present experiments 

Work ts in progres 
the elucidation of 
and for determination of the 


for the identification of all the 


amino-acids, for the mechanism 
of amino-acid synthesi 
nature of the 
hvdrogen evanide 

This work has been supported in part by research 
grant No G-13117 from the National 


Foundation and be reported in 


other compounds synthesized from 


Science 


will more detail 
elsew hue re 
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Occurrence of n-Odd-Numbered 
Monoethylenic Fatty Acids in the Liver 
Oil of the New Zealand School Shark 

(Galeorhinus australis MacLeay) 
INVESTIG on the 

stituents of the liver oil of the 


ATIONS minor fatty acid con 
New Zealand school 
shark have resulted in the isolation of the saturated 
n-odd-numbered acids as well as the iso- and | 
acids of the ¢ and C, 

previously 


anteiso 
These acids had 
but had been 
milk fats! of 
of pta 
14-methvlhexadecanoi 
in tall oil has been established The oc 
»-odd-numbered unsaturated acids in animal depot 
fats first recorded in lamb caul fat, from which 
A* heptadecenoic acid was isolated® and the presence 
of pentacecenoic acid indicated : A’ heptadecenoic 
acid has also been obtained from musk-ox fat? and 
from butterfat* Following the feeding of n-odd 
numbered saturated fatty acids, Appel, Bohm, Keil 
and Schiller® found that the corresponding A*-mono- 


not been found im fish oils. 
earlier isolated trom the depot® ana 
ruminants. In addition, the occurrence 
decanoic acid and of acid 


rrence of 


was 
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unsat irated acids were deposited in the depot aril 
\part 


however, 


nulk fats of goats and sheep from the above 


mentioned odd-numbered 
unsaturated acids have 
fats 


In shark liver oil, following extensive est 


not been isolated from depot 


r tract 


tion and low-temperature crystallization, fractions 


mono-unsaturated acids 


been prepared 


contaming concentrates of 1 
of the C,,, 


se fractions have now made possible the isolation 


and ( series have 


19 


heptadecenoic acid im form, and oft 


inly A (13 


acids as 


nonadecenore as a 
with positional 
and A!*> (14 per cent 
as judged from the yield f dibasic acids produced 
method of Haverkamp 
these 


nia 


by oxidation 


Begemann et al.’°. The resolution of positional 


isomers is likely to prove ditfieult in contrast to the 
relatively easy 
the weights of the 
concentrates and the results of gas-liquid chromato 
timated that 
and A 


O-O73 


\ heptadecenoi acid. which ax 


to erystallize in pure form From 


vraphic pentadecenor 
acid, 

acid respectively 
of the 
serve to extend 
shark liver oils in regard to the 
numbered saturated and unsaturated fatty 
andl | 
series earlier reported. 
of the n-odd-numbered 
is being contimued 


analysis it 
nonacdeceno 


form O-OLS, and pel 


cent shark liver oil fatty acids. These results 


the similarities of muminant fats and 


occurrence of n-odd 
acids in 
acids of the C and 
Work on the isolation 
mono-unsaturated 


addition to 


acids 
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Scorpamins : the Toxic Proteins of 
Scorpion Venoms 


FoLLowInG preliminary work!':*, extensive purifi 
cation of the toxins secreted by two species of North 
African {ndroctonus australis and Buthus 


occitanus) was accomplished by aqueous extraction, 


scorpions { 


acetone fractionation in the cold, chromatography 
on ‘Amberlite CG 50° and 
{ Sephadex 25°). Table 1 
purification from the glands 
Comparative experiments were performed, 


filtration on dextran gel 
summarizes the steps of 
starting 
with the organ containing the venom glands (telson 
manual 


The 


or with the emitted venom obtained by a 
or an electrical method previously described 


: 
of the test EI 
of 
AD 
ks 
2, 407 (1960). a 
F., Arch. Biochen 
Guidry, C. L., Nature 
200, 803 (195%) a 
E., 600, 87 (1957 4 
ad 
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<TARTING WITH THE TELSONS OF A. australis AN 


immonium acetate 


purification procedure is less tedious starting with Preliminary investigations indicate a molecula 
the desiccated venom according to 1 higher toxin weight of 12,000 for the toxie proteins of B. ocettanus 
content (Table 2 The vield in pure toxin is about and a pH; around 8-5 for the toxins of both specie 


}) per cent im these conditions The generic namo of scorpamins has been given to, 


The material obtained after the last step on the toxins of scorpions? 
Amberlite CG 50° was homogeneous with regard to The venom collected by the manual technique t- 
better for obtaining the pure toxins with a good yield 
(Table 2). The main characteristics of scorpamins ar 


(1) their pure neurotoxic effect ; their low mol 
toxic activity, have been separated from the venom cular weight; (3) their high resistanc: 
of both spemes (Fig. 1). Their properties are very and denaturating agents With regard to these 

properties, scorpamins constitute a remarkable 
of mechanism of action o 


chromatography (constant specific activity Fig. 1). 
ele trophoresis and in the ultracentrifuge 
Two proteins, sharing almost equally the total 


to storaye 


similar considering specific activity (the two toxins 
ot A. australis and one of the two toxins of B. occitanus matorial for the studv 


specific activity of about 500), molar extinetion neurotoxre proteins 
Full details of these experiments will be published 


‘ 


have 
coefficient and symptomatology of the intoxication 
in mice elsewhere. 
FRANCOIS MIRANDA 
SERGE LISSITZKY 
Laboratoire de Chimie Biologique, 
Faculté de Médecine et de Pharmacie, 
Marseille. 
id Lissitzky, B 


Lissitzk, 


md Karber, ¢ 


ind Miranda, 


Reaction of Antimony Pentachloride 
with Pregnane-3x, 17x, 20x-Triol, Pregnane- 
3x, 17x, 20x-Triol-l1-One and Other 
Adrenal Cortical Steroids 


ANrimony  pentachloride has been used for 
detecting a number of steroids on paper chromato 

im several the triol) and pregnane-32, 20x-triol-ll-one (preg 


gm. 


+ 
{rdroctonus australis Buthus lanus 
bum. lyophilized telsons $75 um. lyophilized telsor 
LD SA Vield bes LD SA Viel 
fper cent per cent 
Extraction by NaCl (p« nt 30s > ow 
Chromatography on ‘Amberlite CG 50° a vor 
‘ montium acetate, OS M, pH HO § 14-2 347 2.31 7 
Filtration on ‘Sephadex G 25 100 
Chromatography on ‘Amberlite CG 50° a 
© Absorbs at 
Number of lethal dose per cent, determin na gto Behret nd Karber (ref. 3 
4 tie actitivy Lp 
Dimensions of the lumn 4 
With water as eluant In tl nition the toxin is a bed and can luted with ammnoniu tate OOS M 
AT r™ PAMINS FROM 4 rat KR MANTALLY OBTAINED VENOM 
Ver extracted t he electrical met? Veno tracted t th manual method 
105-9 mem 4-5 men 
Steps of puriticat 
LD SA Yield LD Yield aes 
Filtration on ‘Sephadex G +046 Is “ys 7 414-8 
Chromatography on ‘Amberlite Ctr ot) 
4 
see Tal tor \planat t abbreviation 
* Column dimensiot 145 
dine LD rresponds t f pure toxis 
i 
a 
i 
et 
| | 
Miranda. F., Rochat, H., and s., Bull. Soc. Chim. Bio 
| 42. 379 (1960). 
I bel wh. Exp. Path, Ph 77, 37 
y & Lissitzky, S., Bul). s Pharm. Marseille, 12 Fett 
- * 
| * 
| 
1-25 150 175 2-00 
Effluent volume (1 
‘ 
at 
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ramet eam ‘ on chromato 


uns by the metl Finkelstem and Cox’ im 


vluch 70 per horic acid induces a pink 
rescence it and brilliant bleu 
orescence In when 
ave 
yhosphorie act 

whieh me 

nal shredding 

We hav 


Mann 

Reference 
ost London 
Dr. M. Finkelstein ion Labora 
Hadassah 


preygnanet 


rrolom 4 
snanetrio 
pregnanetetro 
triolome beca 
nanet riolone 
ot pregnanet 

ist um 
After 


sib 


Other steroids meluding hydrocortisone, cortisone 
L1-deoxy-17 
gave mo ¢ olour reaction 
How 


ecorticosterom 


cort eosterone, hvdrox veorticosterone, 


th antimony pentachlorict before heating 
ever. after heating for 5 min. at 84°C 
ave a vellow colour, Ll-deoxycorticosterone a blur 
grey 


our. a 


lour. and hydrocortisone a pale vellow Cortisone 
yave very faint 
be detected if one 


where the compounds were 


and 
colours which might not 
know 


These results are 


ellow 
did not exactly 


located shown in Table 1 


of S-anmivlase 


poimts 
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reactions with antimony penta hloride have 


Phese 


been 


very useful in locating these various steroids 


chromatograms because of the simiplrerty 
the method 
RoBERT 
Josernu 
Department of Metabolts 
Division ot Mecditeme, 
Walter Reed Army Institute 
Walter Ree Mectical ¢ 


Washington, D. 


Action Pattern of :-Amylase 
KRENT opinion with respeet to the act 
namvVlose is divided mto three 

ehaim pattern 
attach 
hvadroly 
fore acking another 
remove 
non-reducing 
then completely 
de and continues 
on other amylos nolecules in the same 
tiple attack, in which % 


Vitha 


to Viase renames 
amvVilose molecule long enough 


om the Ti ‘ eral molecules of 


fore attacking Another amylose molecule 


rede mee hy cur imite rpreted 


your of each of ‘ nts of view 


nyole-chaim pattern 


iring action of S-armvlase 


iVlose 


lose 


residual an mains essentially 


irae hanged vith respect to such properties as mole 


With 


pret 


eositv. amd 
iltipole 


moleeutlar 


colour! 
ittack it would be 
at the 
vould 


weight remaining amylose 
eradua j-amViase action 
h has 
nature of the 
chain-le neth distribution of the orivinal amvlose a 
well as that of the 


during 
\ eritical feature of this interpretation, 


net been adequate lv considered, is the 


retmnaminyg at miterine cliate 


ss of hvdrolys Specifically, if the 


molecular 


distribution of the original amylose is the 


probable 


most 


distribution’. any oft t hie tienes 


intermetiat 


give r i 
legradation 1 7 " irbitrar scale 


ney: 
dxelrod, L. J. Biol, Chem, 208 
Kiddell, and ¢ J 61. 654 (19 
tid | 
nregnane-32, 17x, 20%-triol-Il-one rio! 
epinmer) (Obtaimed Dv. Fukushima, Stoan 
Kettering Institute. New York, N.Y.) were placed | 
n Whatman No. paper im amounts ame 
hloroform (20 Immediatelv t) to 1 
pregnanetriol and pregnanetetral Turned ellow ou trate 
‘ 
olo The pregnanetriol darkened and turned 
lark brown the pregnanetetrol char real 10 a teri 
j ht blue eolow Pregnanetrioione im sepa 
sromnts ave a vellow coloul With les than ov rie 
nanetriolone and the preg WAY 
" Wwe mo sible reaetion issociated 
eated for 3 min. at 78° C. tO remove, 
brown-grey. The preg Substantia| -v 
na llow 7 olour. while the 
| result Before heating only that at mtermediate stages 
pregnanetriol gave a colour 
llow 
\ | x 
x 
a 
| 
Fig Attack of ‘most probable’ amylose by (a) single-chait 
hb) multi-chan tion patterns. In (a) the number V» of chair 
a given length is reduced by a given proportion In (b) each 
J ire eon te 
age 
a 


mnviose precisely 
On 


Lansing 


averay 


trated 


pre ed by exact matherma 


ttack 


the results : 


qu tlitatively 


type, 
patterns would lead to products of substantially lower 


weights 


ested action patterns 
distributions of 


scular 


hain pattern 


Most 
orre sponds 


Moreo 


\ 


recent 


or, 


ght 


correspond to 


Pre 
138 


it 


with 


Ore 


16.D 


M 


chain, 
othe 


to 


hile 
y Lose 
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Curn 


mal 


Pri 


Ithaca, N 
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and 

Tone 

Frit 
thet 


and 
the distribution of 
yinal amyl the Gaussian or Kraemer 


tm multi-chain action 


mati infractionated 


distinguish between single chain, 
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A Difference between the Modes of Action of 
Substrate and Hormonal Inducers of 
Rat Liver Tryptophan Pyrrolase 


THe level of tryptophan pyrrolase can be yvrea 
r by the intraperitoneal myection 


; 


nereased in rat live 
of tryptophan', cortisone r hydrocortisone The 
administration of adrenocortical hormones 
tryptophan in 


is not 
associated with an increased level 
the hver’, Moreover, cortisone non-specific 
inducer, in that it affects the levels of several liver 
Rese rpitie* has also been shown to 
merease the level of activity of tryptophan pyrrolase, 
and since it does not eleit this response in hypo- 
physectomized rats, it has been suggested that its 
effect is mediated by the pituitary adrenal system 
The present work indicates a qualitative difference in 
the mode of action of tryptophan on one hand and 
cortisone and reserpine on the other im the induction 
of tryptophan pyrrolase 

It has been shown previously that rat liver 
tryptophan pyrrolase is located in the parti le-free 
cell sap and that microsomes, owing to their iron 
protoporphyrin content, can activate the enzyme 
of normal rat liver to a value approximately three 
times that of unsupplemented cell sap It can be 
seen from Fig. | that the addition of liver microsomes, 
from either cortisone-treated or normal rats, causes 
sinular relative increases in the tryptophan pyrrolase 
activity of liver cell sap preparations from both normal 
and cortisone-treated rats hus. following cortisone 
treatment, the rise in enzyme-level is not accompanie d 
by a significant imcrease in the relative amount of 
available activator. Similar results were obtained 
vhen using reserpine as the inducing agent. Table 1 
summarizes these results and contrasts them with 
those obtained following treatment with tryptophan. 
It can be seen that whereas the ratio of unstimulated 
to fully stimulated cell sap tryptophan pyrrolase 
treat 


ly 


activity has not been changed sivmuifi antly by 


ment with cortisone or rese rpine, it has been yvreat 


nereased by tryptophan treatment Although the 
naxinal activity obtamable, presumably reflecting 


the amount of try ptophan pvrrolase apoproteim, was 
same following administration f either 


or cortisone. the effective enzyme a 


Equivalents of somes added 
f microsomes on liver cell sap tryptophan pyrrolase 
rmal and cortisone-treated rats er microsomes 
ere obtain normal 
after intraperitor 
Normal cell say 
cort 
ome-—cell sap ratio to that of 


uenate 
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Fig Attack of ‘normal distribution’ amylose by (a) singk oe 
haut multi-chain action patterns. With 1) the distributior 
hanged but witt the a rave lecular weight is m 
reduced 
stig rau ole 
om 
Figs. and 2, have been 
tic) analysis. For multiph 
to those with the multi 
} 
evidence is. that native amylose 
m the most probable distribution 
weil, mated that the degraded material wil 
till the Smost probable’ distribution 
(on hand. by svnthesis or tractronation, 
1 hould be possible to produce high molecular 
‘ ht amylose preparations with molecular siz 
‘ probable’ distribution®, and such materials are the | ve 
| 
only suitable substrat« for detinitive studies of the = 6 
: pattern of % lase on high-molecular-weight 
a | 
wn x 
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TRYPTOPHAN Py 
AGEN 
aut 
the 
carban vl 


pround it 


at 7.000 r.p.m ¢ 5°C.). and 
The reaction wa stopped by 

hil 

reaction 
ethane 
eparation ont 
were detern 


tre Trier \ ry}? i l trical \ 


COMP 
ious work with tryptophan’ s 
pvrrolase show that green and red 
orm 
reent of the 
the period of rear 


acids mcreased 


for all brown 
hemistrv of 


1930 citrulline was a 

it was shown to be 

Krebs and Henseleit 

wro-organl 
Tories hav 
In this 

nitrogen veri nilies of h 
Relatively | nee “ations of citrulii TER 
sap and citralh umulated in Institut fiir Biochemie der Pflanzen, 
leave { +. trees show the root to have a deter Deutsche Akademie der Wissenschaften zu Berlin, 
ning Diosynthesis of itm Halle 


However, sed branches of alder and hazel « 


also synthesize ‘ulline from ammonium mnitreat 


224, 42 

es, K 
condition Though ornithine, the pre 
lline. is metabolized very we 144 

| significant amounts Of it, but very high yer 

eonecentl ions of the mono-N-ac tvl-ornithine were 

found im: erobers of the family Fumariaceac, being 

characteristic of this family’. Ornithine reacting with 

carbamy! 

transpherase is con erted into citrulline. My expert 


phosphate in the presence of carbamvl 


ments have shown this reaction to occur under 


‘ 
Table 1, INpvcTION 
rosomes 
Hou t Unsupplemented Cellsaq fou To examine the ibility of activity ol carbamy 
t t MENS pho phate in seaweeds, different reon,. brown, amd 
red algae were mortar with buffer pH 
Pry ptoy S at } k ly 
thie 
Pre 
activa 
stimu 
reserpin 
ndicating an alternative mechanism tor the mutiation 1 
of enz\ induction also: primarily citrulline and glutamic as well as 
work wa ipported im part hy the Nationa aspartic acid bit inn but 1 
Foundatior VS Fai 11430 mi tt rea After 30 min rh ition T found most of the 
U.S. Public Health Ser ‘ rant 233: Lily prod rr it va il 
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hation for 301 6 hr fofore Incubation | 
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College of Phy ? ind Surgeor eur in For the prese! t we must leave t 
bia U1 indecided whether t} lack of citrulline synthesis 
N lependent on the developmental state of the plant, 
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ae Biosynthesis of Citrulline in Plants Time of incubation (hr 0-5 6 6 6 a 
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yastrin 


procedure 
reported as 


rastrin-like 


Difterent trom ar 


Dialvsis of the 
several 
vophilization or 
timation 
sterile 


ecretory 


hvdrogen ton produet 
of these amounts represented inerease over the 


nrepared 


prepared by the Lownas 


trichlorace 
all but consistent content of phosphorus 
(hy po recent We 


phosphorus mm the 


not lower the 
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A New Preparation of Gastrin : 
Preliminary Characterization 


Laboratory ix examining the chemustr oft 
about which littl: has been reporté We 
recently prepared ust rin-like secretory 
tilant poreme antral mucosa py me 
newhat novel method Thus 
on its Chemical properties, and simular data 


prepared more Cony 


The quotation mark 


known Whether gastrin 1s a 


COE structures with a 
moiety. or a group of biologically, more or 
specitic ibst ances The facts that gastrin has 
clialy sable non-d ilvaable vith 


near pH 5-05 or pH 8-04, to 


peor 
only a few of its propert ‘ leave the question 
uch open Recently. Gregory et al leseribed 


solated’ trom a pancreatic 
method we have toured im thir 
subst anes we 


with 


of thos 
from how antrum 


at 40 ¢ 


aqueous alkalt, pu 


Subsequent steps me lauded ioeleet ri 


precipitations at H 5-0, and preeipitations im sodiin 


At no time was the 
1-0. or 


preparat born 
than 40 ( 


materml agamst running wate! 


solution 


than H 


acid 
eructe 


itied 
precipitation gave vields 


chanyes of water followed by 


poelec tri 


>(pom. per 20 antral mucosa 


this stage we have had consistently good 
Solutions of 75-100 mum. (as little as 

gm. has produced good response) in 500 ml 
saline vere injected during mun 

a motor Iriven sVringe \ sharp rise 


resulted. followed by 


flow and of |H 


after the imyection For the half-hour of 
activits eleven expermments gave us «an 
rate of secretion of 12-4 mil. hr and a rate 


+ 


on 
acid hr 


o 


NV hvelrochlor 


SU per eon} or rnore 


eruht experiment 


by a moditication of the | 
cor tole o | volun and 
OOLN hydrochtor: 1 equivalent 
ur previou vol on istrin i 


nate or al nactive preparation, of required 
In the dialvsed material the mew 
w it observed such aru 
had mo mactive preparation Of considerable 


ional interest are the excellent results obtamed 
ibeutaneou nmyect ions \ vood tlow persisted 
Shr. after th niection, contrast with the 
decline after hustanune myection (hy such 


arnple had been kept drv and in the clark at 
for S months befor he ASSA\ 
the material prepared nerd extraction ane 


had found a 


iveraye 


precipitation we 


ti acid 


15 times as muel 


that 


found 10 
pre paration 


have 


new lialysed 


» OS per cent Treatment with 0-25 N alkali 


isoelectric precipitation and re-dialysis 


phosphorus content appre ciably 


the presence ot a typical phosphoprotem 


inlikely 


the kindness of Dr. P. D 


prote 


cent 


curtain in the 


In the ash ot the clialy sed 
COMStituent Treads rable 


consistently found tin. On stand 


eh rricte and prolonged re clial sis 


msiderable metal 
~ per cent was tin 
We have subjected the cial 
‘ on-exchany 


oOphoresis one 


lel i 
Ciold 


lectrophoresis with veronal bu 
strength 0-02) on Whatman 3-1/4 
olts Th most m@eresting res 


thod 


alvsed material leal 


etrophores 


redialysed and lyophilized 
protein fraction was observed 

ited minus to pla a 

ive trong colour with tetrabron 
ethyl ester potassiin salt 
owarcd the positive pole, there wa 


iverage per cent atte 


per cent The phosphor is 
protem fraction 
that of the 

Phe main fraction had an ul 


was low OO 
non protem traction 
typical for protems The ultra-s 
non-protem fraction had a 


Much of the reniutuning 


shary 
rr 
been accounted tor 
path of the mat 


hac not 


The latter appears to be bound to 


fraction somewhat tenaciously 


The protein after lect rophoresis 


stimulant ae 


less secretory 
before electrophoresis and appeat 
The dialysed gastrin and the rr 
electrophoresis have each given 
or more of ervstalline mater: 
needles, by an 
Full details of the 


pPropert pes and our « in 


extraction pro 


will be presented shortly 
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Crystallization of Purines in the Vacuole 
of Candida utilis 


Wer have reported previously that Candida ut 


removes seven purines (adenine, guanine, hypoxan 
Nant hime rie t-clin ana 
soguanine) from the by an active transport 
process when these compounds are used as source 
of nitrogen for the veast Phese compounds and 


them metabole products are held within the cell on 
ho coneentrations that appear to exceed the 


of the ompounds m the vohlime of 


ig) Piles he dried 
heated repeatedly in butfer at 100) to extract the 
ime acid, and the extracts were analysed with 
purified uricase by the method of Kalckar It wa 


tound that the dried yeast contaied 16 per cent uri 
wid by weight and that 35 per cent of the uric acid 
administered was recovered in the extracts It is 
presumed that the remaining 65 per cent of the uri 


acid had been metabolized via the veast uricase The 


et veast contaimed S2 per cent water, so that the 


concentration of u iid would be about 35 mgm. ‘im! 
water im the vet Veast The solubility of uri 
is given as 2-53 1 at ret. 4 
therefore the presen of ervstallir 
n the veast cell would be expected th the high 


neentrations that were observed 
Microscopr exarmunmation of veast eells that had 


cumulated purmes revealed the presence of ervstals 


nthe vacuole Phese ere most evident in the case 
D | soguamine, which erystallized withim the cell in 
medles that usual! lay along th long axis of the 
cell and appeared to extend from wall to wall bo 


coufirm the presence of purine ervstals. Vveast con 


the purines was treated with dilute 


er nitrate to form the silver purines, washed, and 


treated with dilut sulphicd Phe erystals 
became more striking because of blackening due to 
the formationoft silver sulphide on the eryvstal surfaces; 
h vas not | th eontrol veast Finally 


hen examimed in the crossed field of a polarizin 
nucroscope, the erystals were seen as dots or lines of 


eht that exhibited a twinkling effect due to Brown 


im movernent im the case smaller erystals Cells 
that had not taker ip purmes remaimed dark in the 
ossed. field 

It was found pres sly that the accumulated 
with the « ception of were slowly 
wtabolized by the veast Sire Was considered 
possible that the presence of the erystals within the 
ell might disrupt the internal structure and inter 
re with mor i! ells haat « ntarmmecd 
vuanine crystals or amounts of ervstalline urie acid 
that occupied much of the vacuole wer placed on 
nutrient agar o1 lides and observed 


imma the course of a day Normal buds formed and 


rew from the ells containme either ervstalline 
sovuanine Or ur vid. Thus. it appears th 


ind metaboli processes occul when the ervs 


present, and it is evident that the uric aci 
must slowly re-dissolve and be metabolized, because 
ric acid gradually disappears from the cells!. [t is of 


o note that the accumulation of S-adenosy! 


nterest 
methionine in the vacuole of ¢ ‘tilis occurs without 


the appearance of crystals 


= 


> 
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Phe erystallization of purines in ¢ s provides a 
iseful svstem for the study of erystallization and 
ervstal vrowth and dissolution processes within the 

ing cell. The effect of purine crystallization on the 
aetive transport of the purimes and on the maduced 
ormation of enzymes of purine metabolism in yeast 
s being studied. This investigation was supported by 
Research Grant CY2510 from the National Cances 


Institute, National Institutes of Health, U.S. Publi 


Plasma Clot Dissolution by Urea 
Derivatives 


\ for formung standard hurnaan 
Clots has been deserrbed ina previous Communication 


This method allows an accurate measurement of the 


clot-dissolving activities of various Compounds applied 
in solution to a standardized invariable surtace In 
this previous work it was found that when a plas 


minoven activator, such as urokimase, wa applied 


to the preformed elot t produced a progressive 
fibrinolysis tterwarad it wa observed that the 
presence of Tween 20° in the activator solution 
enhanced the aetivator fibrinolysis The 


question then arose as to whether or not denaturation 


of fibrin b any compound would enhance the 
fibrinolytic process The first group of compounds 
studied, and that reported in this 
vas urea and urea derivatives Urea. itself, is a well 
known denaturimyg agent It enhances proteolysis in 
lesser concentrations? and dissolves fibrim im greater 


cComeent rat bons 

All compounds studied with the standard clot 
were dissolved in defibrinated plasma at 
various concentrations. These plastia solutions were 


then appledto the preformed s | 


tandard clots (obtammecdt 
by reealeifving of plasnia) either in the presence of 
ions of urokimase or m the absence 


at 37 


Various comeentTa 
of urokinase The progress of the clot 


was noted at intervals and expre ssedl as percentage 


of urea derivative were found which 
enhanced the irokinase-induced fibrinolysis of the 
preformed standard clots. The degree of enhancement 
of the urokinase-imadueced fibrinolysis was not the sane 
for each compound Armong the compounds examined 
were ethyl irethan, methyl 1 han allyithiouresa 
irethan and urea. They are listed in order of activity 


with ethyl urethan showimy the greatest enhance 


ment and urea showimy the least The prerence of 
ethvl urethan, methyl urethan and allyithiourea, 
at concentrations as low av 2 per cent, im solution 
with an ineffective amount of irokimase, still 


promoted fibrinolysis 

Controls tor expermments concentrations 
vreater than 2 per cent revealed that some of the 
derivatives were dissolving the preformed plastiia 
clot in the absence of urokinase The effeetive 
concentrations were considerably lower than the 


‘ 
& 
Health Service 
Annan H. Rousu 
Hlinois Institute of Technology, 
bir 
available For example. 5 gm. (wet weight) of veast 4 
that had taker p ! acid is dried to 4. H.. Quest L. M J. J. Cell 
Kalekar, H. M., J. Biol. Ch 167, 429 (104 
“Albert, A. and Brown, D. J., J. Chem. Sue., 2060 (1954 
Svihla, ¢ md Sehlenk, F.. J. Bact 78 ( 
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hold true tor elots formed 


nvi rethan, but im the absenc vhich 

mdergo subsequent dissolution. In this case the 

_—— fibrin denaturation could have been carried to a point 

hich permitted the ndogenous ‘masked’ fibrino 
lvtie activity of plasma?’ to dissolve the fibrin. We 
» have ivgestive evicene that t} irea deriva- 


tives cleseribed actually activat pl sia plasminogen 


/ inthe presence of the plasma fa tor (pro sctivator 7) 
Urea at 30 per cent dissolves fibrogen clotted by 


thrombin, but does not dissolve clots formed in the 
eee : presence of a stabilizing serum factor and caleium’ 

lerivatives Urea was ineffective at the concentrations in 
Oa My retha O4+M O-4 M urea this studv of urea derivatives. The urea derivatives 


found to dissolve plasma elots did so regardless ot 


irea concentration required to dissolve fibrin clots the method used for clotting and at concentrations 
Fig. 1 shows a typical example of the dissolution of of 2 or 3 per cent Chis indicates that the mode of 
preformed plasma clots by urea derivatives im the action of these compounds is quite different from 
absence of irok ot 

In the experiment represented in Fig. were relationships between the chemical 
and urethan were ineffective It showed that the structure of the derivatives and their clot-dissolving 
introduction of a methyl group into the urethan power. This relationship could be a usel il starting 

ileeule, however, produ es a clot clissoly ib pow t in the sears h for more powe rful ‘chem al’ clot 

une Still greater clot-dissolving activity obtamed dissolving agents. Further work 18 m progress in oul 
with the introduction of an ethyl gro ip laboratories 

Further work with ethyl urethan revealed that This work was supported by a grant-in-a L fro 


plasma could be clotted after the addition ot ethy the \inerican Heart Association 
N. von 


rethan in econeentrations of 3 per cent or less As 


vith the preformed clots, it was noted that th Ropert L. Surrn 
fibrinolvsis-inducing activity of urokimas eon Department of Medicime, 
derablv enhanced under these conditions by the University of Colorado School of Medirem 

f this - and Bell Bontils Memorial Blood Bank 


presence of ethyl urethan example o 
hown m Table 1, wher ineffective concentrations Denver, Colorado 
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Clotting-Time of Cold-exposed and 
Hibernating Hamsters 


ting echnique sleitication ol 
hrombin Representative examples of dissolution PROLONGED blood-clotting in hibernating hamster 
iy for m the presence ot has hex Lreported by Svihla ef al In another exper 
thv!l urethan are shown in Table 2 The human nent with ground squirrels*?, it was con led that 
was obtained by t) licone technique and the prothrombin-level deere wed during hibernation, 


throm! 


lot was produce lin each « calculating prothrombin concentration quest ion 
Dissor ION Hema Poasma ible Snomalainen and Lehto' foun i that both 
ANI Y IN THE Nol PEI EN Era RETHA naturally and artifice ally dormant hedgeho had an 
nereased clotting-time and mer wed heparinocyte 
counts of the small intestime and br mchiols 

Pla The Syrian hamster Ve etus a surat 
require several weeks of exposure to cold before 
\s a vorkin ypu hesis and n analogy with entering hibernation As ar sult, it has been possible 
the well-known protemn- dissolving properties of to ascertain whether increa ed clottimg-time 
higher urea concentrations, it thought that ethvl oeeurs gradually during the weeks of acclimation 
han and other urea deriva + weaken the ris a phenomenon immediately preceding hiberna 


i hamsters were 


enzymatic hydrolysis It has also been gyested for varving periods of time } } roup contamed 
} ‘ dena iration L pre-Treq te of anv enzvmatiu ten animals, except for the h bernating group n 
legradation of protems' This would explain the vhich there were three animals. Each hamster had 

arked enhanceme! ot il niuced f brino a separate with Purina’ laboratory chow and 
Vs hy these urea derivative This concept might water «a The first group lived the ‘ 
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ae 
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of both urokinase wut «et an are ¢ rues «6184 
} r me *McCawley, E. L., and Gurchot, Phar Erp. 7 ty 9, 
t » produce lysis in a relatively hort ti oon 
r oF UROKINASE A y Et URETHA®’ * Limbourg, Ph., Z. Physiol. Che 13, 
PLASMA Linderstrem-Lang, K. 1 Lane Med Lect Proteins 
lot rn Enzumes, Third Lecture-—Stanford | rsity I ation 
Mi clots ¥ “ Medical Science, 6 (Stanfor ’ n, M. ¢ 
: Pl a and Neurath. H in The 
ce Bailey, K., 2, B, 1172 (Acad New York, 1954) 
‘ Fearnley, G. R., and Fergus 4 17 
von Kaulla, K. N., and Smith, R. I Me 
When 2 or 3 per cer ‘ ethy han wa nea Bas 
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tin nt absenee of urokinast 
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Se 
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and 
n siheoned gla 


iper venom tor thu 


ft mach 


pilot with the vertical 
{ errors 


repre: » starutare he Russe 


viper venom increased for each dilution as 


cold exposure tim f the animal nereased 
ases m m from group to gr 


rere 
dilutions are relatively sinular excep 


the Jubernators By 


the various 
S weeks of cold exposure 
clotting-times are approximately between those 
group and the hibernating group 


mcreant or 


the eontrol 
indicates that there 
decrease in some component of the plasma which 
the 

Ler ording to Fullerton and (Anastasopoulos Russell's 
alterations 


has been a steady 


efficiency of Russells viper venom 
insensitive to 
Beer*® has shown that 
and duration 


Viper yvonom reli 
m plasma prothrombm De 
viper venom reveal both the intensity 


of the anticoagulant activity t de Theretor 


the imereased clotting-time of Fig 1 cannot be 


. ‘plained as a reduction in prothrombin only and 
mav reveal an increase 


in heparm 
The heparin content of the from control 


blood 
hamsters and hamsters exposed to cold (5 1 ¢ 


for 8 weeks was determined bv a protamine titration 
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AND 25 PER CENT PLASMA WITH 
ROMBOPLASTIN AND THE HEPARIN 
HAMSTERS EXPOSE TO COLI 


LOTTING-TIME 
VENOM 
iN OF TI I 


Plasma 


rmal 
t parin 
mil 


modified Dy 
rather than of exogenous heparin (Connaught 
Laboratories) to the plasiia. The 
marized in Table | The concentration of heparin, 
as measured by this test, twofold in 
he blood of hamsters exposed to ¢ eight 
week With Loo was no 


uneant difference in 


test Wiis 


technique 
resuits 
mereased 


old tor 
there 


Wis 


cent plasma 


the 


per 
Tween 


eeks 


clottimg-time 
Atte rs 
prolonged 
Tin The 


termined 


venom and brain thromboplastin 
ld, the clottmg-time was more 
bit 


ttmyg-time of 


h venon not with thrombopla 
bow per cent a& us 


very signi 


ek 
Wiis 


and 


hibernat my 
both 

h 25 + nlasr L tho } lasti 


clotting-time at 8S weeks, 


previously on 


venorn thrombo 


ith the 
i Fig. 1 
increase iis dilution wit] 


component t wi | viper venom, 


een from there was a significant 
Some plasma 
but not 


iltered 


i 


thromboplastin, 18 very sensitive significantly 

im S week f cold exposure 

me with R issell’s v per venom is affected 

‘ation f sma lipid and plasma 


with thi 


accor 
increase it last heparin is probably 
change in plasma lipid smee heparin 
sport’ The 
auriny 


paunving 
rr ted » the 


wlieved be involved in fat tran 


is | 
highly 


increase on clotting-timne 


from 


significant 
combination of 


le 
resu ne 


hibernation probably arises 


reduced prothrombin synthesis, trom a 


ceneral lowering of body metabolism, amt a high 
concentration of some heparimoid substance im the 
plast a 

This work was aided by a grant from the 


Xi 
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Joan D 


Biology Department, 
Queen's University, 

Kingst 
Canada 


on, 


. fable 1 ae 
KUSSELL’S 
CONCENTRA ij 
a 
7 100 per cent plasma ind thromboplastin 
‘ tting- clotting- | elo 
41+) 14-02 144 
- | \ | | 30-04 45 
j ~ 
= 
} let tir with Russell's viper ve var is 
week wo Vv 
7 for 2 weeks, the econd group tor S wee 
hibernating an als had bee: ne cowl Tor ~ OF 
P In. w of this the present re suits 
t} mibuta rut the blood taken by concentration of pla 
irdiae BLO & with the ind had only a tht effect on 
tting times of 100 per cent Wwe 
plasma were determined “ware a at ‘ 
C.. using Russell's \ on igre 
prothrombin time test. 
In Fig. the means group a he variou 
nes 
Phe 
» for 
tor 
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Bile Pigment Excretion in Amphibia 


IN man and im other bilirubin is excreted 


rated, fort uit us the glicuronice 


mechanism: for formation poorly é : 

luring the neonatal period In the arnphibtan venus 
hepatic glacuromict format on | nt thie to establish that the vellow pigment was a b 
arva, but present in The al for ibinoid compound 
devetopment: and hence are Phese observations mdicate that, in adult Amph 
revuctily accessible Ap world represent bia. biliarv excretion of bile pigment 
in excellent experimental model for studvir vario of the presence of a funetioning mechanism for 
ispects of neonatal fit could b rhicuronide formation Moreover. in adult pe; 
established that they, like excrete bilirubin no evidence was obtained for exeretion of bilerubin 
Pherefore We have as a vlucuronide, even though glicurony! transferase 
bile pigment exeretion ix present in the liver. In larvee. the tinding of vellow 
rst, whether in the adult Rana bilirubin exeretod serum. the virtual absence of bilirubin and luloverdim 
as a glucuronic secomdly, Whether metas phos in the bile and the urobilimogen fror 
associated with qualitative or quantitative chanyes the intestinal tract suggest a mode of bile pigment 
nh pigment exeretion thirdly, whether the excretion different from that in adult animal 
excreted nt biliverciin, as has been Finallv. in contrast to earler re ports’, tho: f al 
previo bilirubin, or another adult animals contamed bilirubin whule bilivercdin 
Larval forms of Rana catesbiana and adult fort could not be demonstrated mm all mnstanet 
Kana pipiens, Xenopus laevis, and Necturus This work was supported in part by U.S. Publi 
dlosus were examined The last two remain Health Service rant —-1833 
adult -hood ; ink uldition \ Roger LESTE! 
aculosus fails to metamorphose while achieving 
maturity \s expected hepatic glucuronv! 
ramsterase activity Was chemon trable only Th ad It Thorn Like Men Laboratory, 
prens but was lacking mm the liver of the larva Second and Fourth (Harvard) Medical Services 


Boston City Hospital 


and 
: Department of Medicine, Harvard Medical School 
ENZY MWATI \wIN HENYL G Boston. Mass 


Fractionation of the Motor Unit during 
an Repetitive Response to Prostigmine 


Recent work has demonstrated fractionation o 


Phe gall-bladder bile of adult Ro pipfens invariably the action potential of the ngle motor unit of the 
ontamed Table 2) and fre juentivy rat gastrocnemius imto anatomically inident ified 
erdin’, but) on paper chron atographic analysis sub-umits The temporal sequence of firmg of these 
glucuronide could not be denonstrated sub-units can be altered by mtravenous 
The bile of N ami N maculosus vwsually stration of curare or These drugs, 

exhibited high concentrations of bilirubin Table 2 by reduemg the end plate potential, merease the 
amd oceasionally some biliverdin The bile of BR latency of appearance of the propagated spike of 
lar though vellow or green in colow some, but not all, of the sub-units which ise 
contamed only trace amounts of bilirubin and the action potential of the single motor unit When 
Pbiliverdim and ave a negative Cimelin reaction the time of rise for the end plate potential of the sub 
Simularly, ino adult) PR. piprens, NX. laevis and N init is sufficiently prolonged, the propagated spike 
naculosus, but not in larve of R. cateshiana, urobi of the sub-unit disappears’, and the total unit poten 
Inegen Was present m the mtestinal tract. The serur tial is reduced. In order to evaluate the effect of 
of all adult species examined was colourless or only prostigmine on the single motor unit, the work 
faintly yellow. Larval serum, on the other hand. was reported here was underiaken 

ntensely yellow with peak absorption at 4600 A Under intraperitoneal sodium pentobarbital ames 
suggesting the possible presence of bilirubin. The thesia, lamimectomy was performed in [8 male albino 
lazo reaction, however, gave only insignificant rats. weighing 250 400 gm. With binoeular magnifica 


spectrophotometric readings. and it was not possible tion of © 25. a ventral root innervating the gastroc 
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Gall bladder Intest 
Bilirwt ntent® bil 
zm. per gall bladder wen 

a 

4 
1 

and the 

l 

i No. of Lathe, G. H., and Walker, M., Biochem. 67. 9P (1957). Brow 
and Ar phenyl! A. K.. and Zuelzer, Invest.. 37 

rf, W. Maikel, R. P.. and Brodie, B. B., Fed. J 18 
femperatur 59), M 1. R. P., Jondorf, W. R Brodie, B. B 

0-3¢ 0-279-0-4 Heilmeyer, L.. Spectrophotomet Adam Hilger 

t ; not d netral Schmid. R.. S #124, 76 (1056 
not nist rable Levvy. G. A., and St I. D.. Bivel 44, 20 
Mall H. T.. and Evelyn, K. A., J. } 119. 4 137). 
Fou. J.. Scand. J. ¢ Lah. Tnvrest..10 
i rv t » part 4 pota hlorid 
ml. ot homogenate was incubated for im air wit! Vv 
wt 

, 


thy thmic 


Hus Was separated from the spinal cord and teased 


rhe 


tilarnents, o7 


reetangular pulse ot 


a (era 


surtac 


‘ 


stynulator motor on the 


or the past! 


wo pairs of bipolat 


woof which was stimulated with 


0-02 O-05 delivered 


was identitied 


recordimy eleetrodes 


imsulated copper wire of 140. diameter, was 


a lo 


threshold ot 


respor 


tppeared a 


named unaltered 


us photographed at 


thre 


is 


v-leve pre-anuphitier and 
oscilloscope Spinal cord 
us Were toamtamed 
ineral | pools 
as determined by 
strengt} 
nd above which 
\ series of contr 


a stimulus strength of 


mes threshold. ane niravenous pr 


Was i 


Phe re 


in doses o 


prarrine oft thre 


followed photographically every see 


Wi 


n 38 150 sec 


follow mig admimist ration 


tiple responses to the 


hock appeared (Fig 


l Phe second and subse 


responses showed fractronation of the action potential 


single Into component sub-unit potentials, 


the fracty 


strated in the single r 


mation that had been demon 
espomnst following 


acdimimistration of a blocking agent. The duration of 


the initial response 


of 


the imitial 


remamed a control Valie 


Hlowimge adnmunistration of prostigmiime ; the 


response cither remamed at 


eontrol value or imereased to a maximum of 27 per 


cent (Fig. 1, channel 
when a fall of amplitude was ascribed to deterioration 


of the 


roparation 


In three animals 


5to l-Omgem 


1) until late in the experiment 


doses of prostigmume ranging 


were used Repetitive responses 


failed to appear followmy thus larger dose, and mmo 
change im duration or form: of the motor unit re Sp POTLSE 
oceurred Fasciculation of the ygastrocnemius was 
always visible at the tine of onset of repetitive 
responses, but was not apparent followmg the large 
dose of Prost 

Lepetitive esermmized muscle was 


deseribed by Brown®, and has been thought to result 


1 


trom prolongs local potential it th end-plate 


Riker et al., and more recently Werner’, 


rested the . response Of mise le to a 


single sults froma the iological 


iIndlependence of nerve terminals Followimy 
of quaternary derivatives 
o phy sost imine single or repotitive Prost ie 
orthodromic responses were associated with repetitive 
antidromic axonal responses, These authors suggest 
initiation of the repetitive activity at the nerve 
ternunal Phe present findings, which demonstrate 
fractionation of the repetitive responses, would 
ndicate either that the generation of repetitive 
iniprulse s im the meryve following admin 
stration Of prostigmine hronous, or that the 
effect of the dru the subneural apparatus of a 
single motor unit pernuts asynchronous firimg of thie 
sub-units. The nature of the sub-vmit is still unknown 
This work was supported in part by the Myasthenia 


Gravis Foundation, Inc 


SIMEON Lock! 


Ne urological Unit, 
Boston City Hospital, 
and 
partivent of Neurology, 
Harvard Medical Schoo! 
Boston, Mass 


Effect of Artificial Fever in Increasing 
Susceptibility to Bacterial Endotoxin 


PHERE is remarkably little: information concerning 


he effect of fever on mechanisms of resistance te 


infection! Indications of a potentiatimy effect of 
high ambient temperatures ality mmo mee 
hallenged with endotoxin with Gram-negative 
have been recorded Recently. Bannister 
observed that high anibient tommperatures 
potentiate the febrile response to pyrogenic doses 
f endotoxin m human volunteers Burack has 
»bserved that the Shwartzman re sponse in the skin 
f rabbits is also conditioned by the environmental 
temperature’. Work on the effect of environmental 
temperature on the lethality. of endotoxin was 
therefore undertaken 
Webster Swiss straim mice. weighmg 9-12 gm 
were given graded doses of S. typhosa endotoxin 
mtraperitoneally The endotoxin, extracted as 
previously deseribed’, was dissolved in stermle saline 
No striking sex difference in susceptibility to endo 
toxin Was observed However, in each experiment 


mice of a single sex were used When mice were 


mamtamed in an air-conditioned room at 22 ¢ 


$8 

single stimulus delivered t runit of gastroecnemiu- 
lower pairs of t1 red to ventral root filament, Middl 
at 4 msec ntervals rhe t ventral 1 ot filament 
veal decreased ar plit i and and st sequent responses 
ul asvechronv f firing of tl ~ n secondary ft 
rien 
Kutt n the pres a 
warn Kuftier, S. W J. Neuroph 5, 18 4 

emg herve roots and g Riker. W. F.. Werner, G.. Roberts. J ; 5 
body temperature ivad. 81 (19059 A 
presence of a single Veurophus., 23, 17 
of 

pare 
fon) 
_ 
a 
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Liv. ot the endotoxin varied between 400 and SOO 
When ce were placed im a well-ventilated 
nevibator at 37 ¢ for 24 hr., and then given 
rah back at 22° C., the LD Wii 
not rniticantiy aiterod Fable Mice suit were 
at vor viotoxim amd placed 
lia it 37 an of b 21 ug 
range 11-23 ug in repeated experiments Mic 
pre-incubated at 37° for 24 hr., given endotoxin and 
then returned to ti aa” onvironment an 
of less than | ugm. Deaths were not observed 
Im control ani nyected with saline and 
tamed at either ten preeratru4re Thus, the effect of 
raising the armbier tenmiperat ure vas TO Increase 
isceptibih the lotival ae n of endotoxin 
Tab! Err EN INMENTA AT I 
\ KA ERIAL 1 XIN I M ° 
at 
‘ 
1} im aecorcuame it! 
or ‘ as See t} i 
itt vith mo apparer re 
und pore Ot an 
Is udruinistrat endo 
\t red eared i 
i » and deat] 
ri oT ey rev 
Prot ‘ il ot 
un ‘ | t 
md, and ‘ ice were restrained 
fi 1 the probes b tion 
i ! eo ructod 
mile n These ed 
whe ‘ il i rei 
rm it ul re 
riled ever in elecetromie recorder 
Hy pothe i inval ly observed im mu 
kept at 22° ¢ much n endotoxin, as has been 
bys thers" Uninjeeted mice varied in boc 
temperature but consistently nereased their body 
temperature vhen placed in an meubator at 37° ¢ 
This nereasedt bodyv teniperature was sustamed churmy 
the three Jiours of u wition, reaching a maximum 
at about 1 amd remmamunyg relatively constant 
thereatter However, when mice were piven a large 
dose ot endotoxin (1 me por mouse) ard placed ut 
37 the febr ‘ was invanably yreater 


than that observed in control animals given saline 


the sarne temperatur Sumuariv, mice 
that were given endotoxin after having been kept 
in the meubator for two hours underwent a still 
further rise in temperature during the next few hours, 
whereas given saline alone maimtained 
relatively constant temperatures with continued 


\bout of the ammals receiving 


1 gm. of end vin cied during the 3-hr. period of 
observation at 37° C.. and deaths coincided with 
rapid elevation of body tomperatures to values 
rreater than ¢ 

These « periments indicate (a) that elevation 


of environmental fomperature imereases susceptibility 


% 


lethal action of 
control of body temperature in experiments employing 
‘thal doses of endotoxin is e 
develop fever when given endotoxin if their 
heen elevated 


nereased body temperature of the 


Boston City Hospital 


Hary ard Medical School, 
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phy sician about thre t 


cell count inecrea sed 


onsulted another physician 


Hem 
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(4) that carefu 


) that rmiuce 


to endotoxn 


related to the 


host anunal 


CONNOR 


Epwarp H. Kass 


A New Hemoglobin Variant (the 
‘Honolulu Type’) in a Chinese 


ints have beer 
het 

(ref. 1 
anc 


hed from them 


therapy the red 
ithe hemoglobin 


month uwro, J. ¢ 


complaints of 


C.’s haemoglobin 


fler pu SO, U0 


/) that the increased suseeptibilit 
and the sudden death seem to bo 
1) 

Boston, Mass. 
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RECENTLY several hemoglobin va 
1 
al ribed with electr phoreti mot 
those of hamoglobins G and S in pay on 

sis, veronal butfer, pH namely, t 

f’ (ret 2 and 3), and Stanleyville I 

One case f hamoglobin was found in a Chinese®, 
The pr nt report deals with a new haemoglobin a 5 
variant in a Chinese, similar to L, ? and Stanleyville 1 ee 

in paper electrophoresis, but distinc: 
by chromatography r free eclectrophor 

The variant was found 1 1 fortv three-year-old Ti 
unmarried woman, J. C., a resident of Honolulu, coe 
whose condition was termed by lo 

years ago. The initial red blood 

- 
cell count was 4°5 million per mm ind th hu ‘ 

Abou ven 

AS 
» 

= 
| 

| 
+ 
Fig. 1. Paper electrophoresis pattern of J. aa 
anple veronal bu 
it 


1961 


} 


IR 


pruritus ani. and anxiety that time 


active 
but 
atter 


puncture reve aled 
eellular marrow, 
later 


sternal bone 


| Vthropotesis, 


marrow 
with normalls 


deficient in iron stores. Two months 
therapy) 
| S.J who obtammed 
reticuloeytes 1 
slight poikiloeytosis, 
microeytic hypochronic cells 
The bilirubin 
total and 
tests, both direct 
nevative The quantitative osmotu 
curve showed a shift to the right, beginning at about 
completed at per cent 
sodium chloride There no noteworthy findings 
on physical examination 
In paper electrophoresis. 
Cos hemoglobin sample resolved into two com 
with hemoglobin 


examined by one of is 
the following laboratory 
million, 12-6 


(Dameshek 


iron she was 


data haemoglobin 
yin. per 
method), 
occasional 
target 
per 


Coombs 


cent per eent 


with anisocvtosis, 
and occa 
value was 


cent 


sronal cells serum 


mgm. per 


indirect. 


eent 


and 
were fragility 


and beiny about 


were 


veronal buffer, pH 
ponents (Fig l 

{1 and the other 
oS In chromatography 
IRC 50. buffer, pH 6-0 
hawnoglobin slowly separated 
heemoglobim A 


faster, and 


identical 
bet we er 


one 
h i mowlobins 

Amberlite, 


MOV 
on 
citrate (ref. 7). 
mto two 
with 
but slightly 
towards 4A (Fig. 2). In 
between S 


separate 


components, one identical 
and the other similar to S, 
‘tailing’ 


with considerable 


ontrast. and 


hwmovlobin i moves 


and does 
I is indistinguishable from S 

6-5, 
ith 

there 

separated components with 

This « lectrophoretic 


in this method, not from 
while Stanley ville 
In free electrophoresis, cacodylate buffer, 
ot. 


harp peak 


‘s hemoglobin sample migrated a 
In a 1: 1 mixture of this sample 


patient 


one from a with sickle-cell 
developed two poorls 
63 per cent in the leading one 
behaviour is similar to that previously observed for 
hemoglobin AP; in Stanlevville moves 
like S in this method 

In electrophoresis ar wut 
HO (ref. S ovlobin sample 


contrast. 


citrate buffer, pH 
like 


moved 
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hwmovlobin A howeve when large amounts of 


sample were applied, to the extent of overloading 


there were two components, like 4 and @ respec tively 
In quantitative estimations of this sample im stare h 
veronal buffer, pH Sth, the 
1 and of the variant 

and that of hamoglobin A, 
less In the method of 
F hemoglobin value was 1-5 
members of J. ¢ 


‘ le ‘ trophore SiS, 
of heemoglobin 


k 


percentave were 


approximately equal 


alkalh 


per 


cent 
denaturation’, the 
cent Unfortunately, no 
ailable for 
anew haemoglobin variant, appearing 
hamoglobin A, has found in a 
Honolulu 


Was l per 


other 


family were ay study 


In Summary, 


rogether with been 


(Chinese woman living in It was not 


accompanied by any distinctive clinical or hamato- 


variant resembles types L. 
verona! 


owieal tindings 
Stanlevville in 
pH &6 It differs from 
electrophoresis. cacodvlate buffer, pH 
which method. like haemoglobin 2’, it does 
from 4 It differs from hemoglobin 7’ 
and from / in chromatography on Armbe rlit 
IRC 50°. in which it resembles (but is slightly faster 
than) Stanleyville I ogested that this variant 
he provisionally designated the ‘Honolulu type 

This work was supported by U.S Pubhe Health 
1780. #73089 and #73480 


ele ctrophoresis, 
Land Stanleyville I 


ane zome 

nm tree 
in 


not separate 


It issu 


e (rants 
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RoBeERt 
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Honolulu, Hawan 
Lehmann, H., B ii, 14 
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The Gmo Factor in Japanese 


A sumpBer of blood group antigens in addition to 
the 
ear 


skin colours, 


ana shape teeth 


etc., 


hair, eve, 
fingerprints and palm-patterns, 
used as markers in anthropological research. 

(irubb! that 
added to 
pationts 
Rh AD) 
incomplete anti-RA,(D) antibody. 
having a factor inhibiting the aggluw 
of rheumatoid arthritis erum were 


which do not. Wt 


are 


showed certain human when 


un oof certain rheumatouw! artorithe 


the se 
the apgglutim m oft 
rensitized with 

The 


inating 


will yroup 
positive selected 
human sera 
activily 


fimila ) 


named 


globulin fraction 


and ved that 


the Gm factor exists m the - 
The studies of the Gm@ factor have been made by 
various workers and the 

individuals among the white population was about 
10-60 per cent However, Grubb ef al.2 reeognized 
QD per cent of 74 Eskimos to be Moullee 
et al? reported that all of 500 African Negroes were 
et al found 98 per of 9S 
be and 


frequency of 


cent 
Stembery 


Steinberg 
Negroes to 


(imila 


American 


wa 
a 
4 
Cont 
ite buffer, pH 64 neared with ASt 
er 
Robinson. A. R.. Robson. M.. Harrison, A. 
J. Lah. Ved.. 50 (105 
Singer, K.. Chernoff. A. 1 nd Singer, I 6, 413 (i951). 
g 
iF 
% 
| 
Spee 
| 
ay 
| 


450 
observed that f SY American Indians were 


“a 
blood 
group frequencies of Japanese vary those of 
other that the 


distribution of the Gm tactor might also manifest a 


Since it was already well known that the 
rom 
possible 


poprilat ion ii seemed 


cleric able deviation 
We tested for the Gin4@ factor eniploying rheumatoid 
control sera 


R. Grubb, 


ther 


arthritis serun, ) and Gmila 


obtamed hrough the courtesy of Dr 


Sweden, toy 


selected for their 


Inatitute, 
two anti-R/,(1)) sera 
from the specunens which had 
by one of us (M. ¥ at the Blood Typing Laborator, 
and Kh Center, Tokyo Medical and Dental University. 
Later, we received a itable anti-RA 
Dr. A iem, Pasteur Institute, France 


inhibition 


teriological 


heen stored 


serum trom 


test grouping 


of Cirubb 


Phe agglutination 


earried out according to the method 


Laurell S16 


The tests performed on 
h the 
of 200 random blood donors in 


H16 blood 
Conversely, 


were 


ial human sera wi following result Only 


per cont Tokvo 


(2-] per cont out of donors in 


ana 
Kumamoto were found bie mia 
ve found approximately 98 99 per cent of these sera 
and the serum factor to be inherited 
Mondelian (Table 1) In 
a study was carried out on 34 farnilios whose 
The test 


be Gmila 

a dominant character 

Litter 

weny meluded ider iwin 

rformed 
for a total of 


he ¢ ila 


only on the sera of ihe parents and the 
136 tests, 
This meluded 1 


trom one of 


Five individuals were 
parent trom 
these 4 
other 


nad twin 
investigations are still being conducted on the 
in which one of the identical twins and one 


‘parente were 


\s new blood are found and their fre ‘ 
that additional racial 


noted their distribution The 


determined, it seers probable 
lifferences will be 
and (fm-lke 


' factor together with Gm’, (im? 


also to be useful tools in anthro 


tactors rhould prove 
cal reseure h 
We wish to acknowledge the kind 


Dr. R. Grubb and Dr. A 


Of 
mon this work 
M. Yoxoyama* 
The Blood Typing Laboratory and Rh Center 
Tokvo Medical and Dental University 
Tokvo 
N 
ken Blood Bank 


Japan 


Biolo 
Mar 
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The »-Globulin, Gmob, in Nigerians 


Tue y-globulm (Gm) 
deseribed by Grubb!', exhibits considerabk geograph- 


genetic polymorphism, first 


ical Variation. Steinberg, Bover and Stauffer? recently 
striking exeess of the phenotype Gin 
Novgroes in the United States 


ihat an allele, (7979, 


observed a 
(a ) 
Accordingly it 
in coloured populations, The 
% among 593 Nevroes trom Marvland and Ohio 


The difference between this value 


Wars suyyesiod 
allele trequenes 
! 


is 0-690 and unity 
war taken as an estimate of European 
Negroes Essential to thi 
Was the assumption that 
in nearivy in native West Africans 
had previo isly reported that 449 resider 


admixture American 


frequency 
Moulles 


Dakar 


estimate 


however, tvping of (im b was not 
been deseribed in a 


were all Gimia 
then possible and has not sine 
West African population. 

In the present work aliquots of serum or whol 
blood from 409 native Nigerian blood bank donors 
was forwarded, by air, from Ibadan to the United 
State and Gmbh were detected in the winner 
previously deseribed? 

All individual There 
Is a probability of 0-05 that either Gm or Gm? is 


with an allele frequeney of 0-05 but 


were clearly Gin ! 


was, 
The 


unity 


present 
by chance, omitied from the present survey 
assumption that Gime ha 


in West 


a frequency near 
fricans Is consequently confirmed 
This work was supported in part by United States 
Puble Health Ne 82053 from the 
National Institute of Neurological Disease and Blind 


Service 


H. Bover 
Division of Medical Geoneties, 
Department of Medicine, 
The Johns Hopkins University and Hospital 

Baltimore 
J. 

Depart meni ot Pathology, 
University College Horpital, Ibadan 


Grubb, K md Laurell, A. B {eta Path. Mi 


Nature, 188 


PATHOLOGY 


Surface Enamel Magnesium and its Possible 
Relation to Incidence of Caries 


FOLLOWING the semi-empirical administration of a 
mixture of alkaline phosphate to a group of 200 
patients during a period of three years, it has been 
that the incidence of caries on continuous 
enamel surfaces has been significantly inhibited at 
all age-levels The surface enamel! of exfoliated or 
extracted teeth from other 
being investigated, and the magnesium content has 
been shown to vary within extremely broad limits. 

This magnesium variable has been correlated with 
an abrasive 
with a 


noticed 


these and patients is 


earies incidence or inhibition, also with 
finally, 


or non-abrasive prophylaxis, and 
a minerally 


)} minerally deficient diet or with 
The mixed mineral salts supplied were 
phosphate, 25 per cent 
percentage of 


They 


(possibly 
enric hed diet 
cent magnesium 
calcium phosphate and a 
potassium, sodium and iron phosphates 


per 
small 


were 


fluoride-free 


{ 

i 

ana 

nor 

| 

f 
jie 
tw 
found 

each of er 
fiarriilte 

farnily 
Of 1) 
Got FACTOR IN JAPANESE 
* amily tud twins 4 amil (1056) 

In four families Steinberg, A. G., Boyer, 8. H.. and Stauffer, R., 
Moullec, J.. Fine. J. M.. Henry. Cl, and Silverie. Ch., Proc. Seventh 
‘ong. Int. S Blood Tranatusvn 

ent addr Division Standards, National We 

Institutes of Health, Bethesda 14 1, U.S.A “ae. 
Grubb. R Path. Microbiol. Scand., 39, 195 (1056 
Grubb, R ancl Laurell, A. 1 Path. Microbiol. Scand... 39 
Moul Fis M.. Henry. Cl.. and Silverie. Ch.. Proc. S 
na Inte uf / i Traneaf Rome 
fited Steinberg. A. G Stauffer, R ind Fudenberg, H Vatuse 
Steinberg, A. G.. Stauff nd Fud ru, H., Nature, 185, 324 

60) 
hat Vokoya M., and Kuniyuki, M., Proe. Ja ud 

33 (4), 228 (195 
Yokoyama, M., M M.. and Nature. 188. 591 (1960 
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ANALYTICAL RESULTS, CORRECTED TO (00500 gm 


These teeth were re-washed 
loss in washing 
* Organic charring noted in the 


Tooth-paste C appears to be bh 


{ heroine 
Department, 


in the 

have 
he 
in the stabiliza 


Preliminary al analyses, carried out 
Chemistry ot Otago, 


indicated that an important role can possibly 


niversity 


assivned to magnesnim phosphate) 


tion of chemical, physical and electrokinetic states 
of the As in all 
ASSAVS. been considered 
of 


surface enamel calcium. biological 
the 
primary 
detail 


\ll 


washed 


method of analysis has 


importance, and is reported here in 
after 
cotton wool in 
20°C. for 
(hbueceo-labial 


standardized 


extraction, were 
distilled 


days 


rubbed with 
dried at 


surtaces 


teeth, 
and 
then 
enamel 
subjected 10 a 
new No. 35 SSW = carbide inverted at 
approximately 50.000) rev./min. in a hand- 
SCOrMmge a light line down the incisal (or oc lusal 
the surface at an approximate depth of 


water, several 
Intact 


were 


air 
and lingual 
abridement, a 
cone bur. 
rigid 
piece, 
two-thirds of 
100u. A series of similar, parallel lines was scaritied 
on the to he 
of depth being obtained with some certainty after 
The bur was then 

the 
to a 


area sampled, a measurable evenness 
considerable experience moved 
lightly 

reducing 


CTOSS- Wise intervening ridges, 
the uniform level The 
very finely powdered enamel thus produced settled 
a still atmosphere on a toot ot 
This was carefully brushed 


against 
scored area 
clean 
Polythene’ covered card 


square 


mopatible with 


NATURE 


SAMPLE, EXPRESSED IN ML. 002 ME 


SERIES 


HYLENEDIAMINE TRTRAACRTI 


4 


radation may rer 


a surface 


into a prepared, wide-necked dry glass jar, sealed, 
and labelled ready for micro-sampling. 

After each enamel surface was thus sampled, the 
bur was cleaned and inspected under a microscope 
for detected, the bur 


discarded. sample subjected 


Wits 
to a 


damage If 
Each 
drag to remove any ferric contamina 
tion possible in this method Samples were then 
submitted to water-bath dehydration for 48 hr 
\ varying weight of sample was micro weighed and 
ashed at the minimum temperature with a drop of 
sulphuric acid in platinum vessels. The mineral ash 
by dilute acid 
re-digestion elution into ‘Polythene 
receptacles, and prepared for a ‘double blind’ series 


Vane 
Wiis 


high magnetic 


was dissolved again successfully 


and water 
of titrimetric analyses 

The method of Betz total may 
nesium caleium estimation) A 5-mil 
sample was pipetted into a white ‘Polythene’ beaker. 
1 ml. standard MgSO,.7H,O (0-001) gm./l.) was 
added and made up to 50 ml. pH was adjusted 
to 7:0 with a glass electrode pH meter. 0-3 ml. 
freshly buffer (A.R. borax, sodium 
hydroxide) was added, bringing the pH to 10-5 O°] 
mgm. ‘Solochrome’ indicator (standard preparation ) 
added and swirled until Titration 
0-002 M ethvienediamine tetraacetic acid 


Noll’ (for 


was modified. 


and 


made standard 


was dissolved. 


was with 


4 
Patient Age (yr Pooth Dental status H 
Lower right permanent  Non-earious,non-abraded Magnesium 173 
hibited caries incidence 
I Left uy r first molar namel surtac Abrade! regular toothpaste 
pw 25 Upper permanent ca Carious distally ; labial Abraded regular toothpaste 
ial surfaces intact caries-prone, non-sal 
4 Lower d ntrals Nor ur non-abraded wnesiu Saal 
femal iries incidence 
4M r deciduous canines Non-carious, non-abraded | Magnesium salts, Inhibited 
fe r Well filled thre tact Magn alt 
n-abraded 
rright can Non-ca is, non-abrades 6123) aly ae 
iM L pper fuous lateral Or | il Extoliated, abr ‘ 
past non-salt iries 
Upper left lateral Nor n-abraded Magnesium sa 1s mi 
4 
RR* Left md molar Non-car 8. non-abra Vagnesiun 
ini completely erupted, toot! 
— 
Lower luous laterals Non-carious, non-abraded Mag im salts 2 
nhibited caries incidence = 
| 6 Lowe rig second ‘ buceal 
| nola in 
some months after exfoliation. Surface organic der magnesium more soluble, hence possi 
samples 
surface reactive, and uniquely MEE cname! preservation therapy 
: 
= 


the 


vhite light imate ls K &. 


under an automatical! ondensed light 
from a single Philip §.\ OW. lamp through a 
tandard blue filter. giving an intense field of beamed 


on to white filter 


filter is not eritical but the titrating 
light field. when photographed in daylight ‘Koda 
hrome should give a normal colour balance 
ndicating approximately light) grading 5,500 
Light deterioration became evident only after 15 hr 
ery ice All titrations were carried out in a dark 


room, at ¢ litration end promt was to the 
definite discharge of the slightest purple tint, the 
tinal eolad bhie bei stable over a period of at least 
Contimuou iverous agitation accompanied 
titration tine of 3 min rivorously 
tandarcdized procedure 
As a trace of iron sometimes the olowl 
revish tint, a preliminary titration of each sample 
aye 1 separate standard for colour Comparison, 
beme over-titrated O |] il to a stable blue \ll 
unalyses were double- or triple-checked, and con 
tent figures were obtained throughout 
Calcium estimation was with ‘Caleeim’ indicator 
inder similar conditions. according to the method 
Socolar and Salact 
PRTRAACE Act ENAMBI 
‘ Mag 
Diet 
‘ 
us 
j O-2s 
th he regarded as a first-time eX pen lable 
nd mobile mineral reserve to save ecaleium ce 
oObmization in the « “rious process \ more Extensive 
eries of further analyses is being carried out im the 
Chemistry Department, University of Otago. and 


Il support a postgraduate 


of Otave 


thesis, Dental School, 
I arn indebted to Prof. W. G. Edwards of the 
Department, Roval University of Malta 
his assistance and guidance in the analytical work 
olved Phant = ore lue to Mi Hughes. Physi 
partment, University of Otago, for micro-measure 


nts of the depths of 


now 


nistry 


ere 

DD. B. 
Department of Chemiustrs 
University of Otago, 


Zealand 


Mechanism of Antigen Transformation 
of Transplantable Rat Tumour 


investivations we have established that 


the case of temporary heterotransplantation of 


epithell wna to mice a change occurs 
The 


additional 


Phe 


its antigen structure! change consists in the 


pearance of an antigen. not found in 


original presence of this antigen 
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could be demonstrated by 


various methods as lat 


is oO vears after the modification induced by hetero 
transplantation, although the tumour had been 
passaged all this tume exclusively on rats 

Th question arose as to the mechanism | huch 
this durable modification of the intiven striuctiure ot 


the rat tumour occurs in the course of temporary 
Passaying on mice The correctness of various 
hv pothe St Was tested expernnentally ind the 
mechanism of genetic transformation ippeared to be 
most probable This is shown by the following 


earried out on the 


the classical « xpernments of Cirithith vith 


experiments principle as 


\ suspension of rat epithelioma cells was prepared 


il mixed with homogenate | ise 
These cells from mouse Ivmphatic nodes were 
mechanically disrupted in a glass mortar and su 
pended in physiological saline in the ratio |: 1 
This homogenate was mixed with the rat tur reell 


ratio of 1:2. 1 sor 
and injected subcutaneously to rats 

At the site of 
this subsided 


deve loped 


suspension in a volume 


injection, inflammation appeared 


after several davs and the tumious 
From such a tumour a new cell stsper 
ston Was prepared and mixed with the mouse | 
cyte this 


obtained vas 


homovenate as before manner mew 


sub-line of the tumour was 


further passaged om rats in the routine Vay 
scheme om Fig 1 shows the branching sub-lines 
and Wy, Wyyy of the original line 
of Guerm epitheloma In successive passages, the 
antigen structure of the tumour was tested by the 
method of antibody absorption and cormplement 
fixation and referred to the original tumour as well 
as to the following control antigens 1) extract of 
parenchymal organs of normal rats and mice, (2) rat 


necrot 
of O-1L N 


were 


tissue obtained by intramuscular myection 
these expert 


In series Wy). Wyyy the 


with 


silver nitrate. Several series of 
d out 
cell 


hormovenated vtes of normal muce 


rents carri 


tumour SUSPeTist Was mixed 


in series Uy. the Iwmphoevtes of actively 


immunized mice CATRBL vith epithelion i 
ere 
+ 
. 
+ 
(orig 


red 
ir Is with grour 
t fn r the sub-lir ! ! 
were tes mii i 
mut i r. o, Time of 1 
i t wrrow 
nee and absen respectively, of the additionalantigen. Asterisk 
lenote complement fixation tests shown in Table 1. Each sect 
the line marks a monthly pe 1 hich the tu ‘ 


5 
| 
\ 
fi, 
: 
: 
7 
Gs 
: 
te 
! 
} ine ; 31 N war) 
ber 
IN 
in 
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NAI 
ery phase ot the 
read 
taken 


oN pe riment the tumour was 
bacteriol 
for antiy 
the pr 


miour b 


sterile tumoul 


ch 


and only 


wture tests mtrol 


contamination of the 


erin 


It was establishes i periments 
rat inder the nfluence of 


Operate 


Phe er 


an additional 
the 


For 


antigen 
subsisted in imour for 
oft repeated 


one 


of our serological tests Is 


lifference was observe 


bet ween 


th of normal 


We believe that disrupted 


Ivmphocytes decomposed to smaller particles 
in the rat 


OUP eNperiments thre 


orgarism during inflammation and wer 

possibly incorporate d into the genome of the tumour 

This enrichment of 
brought 


toplasmrc 


the cell 
the ot 
protein manifesting If as 


tumour penome 
additional 


an addi 


prob 


about synthesis an 


cy tonal 
antiven 

hie 
inl oft 


for thre 


mi to 


ate that the 


CX Periinents see riechan 


yenetic tri rination be responsible 
intiven modifications occurring im the 
tumour It would be to establish 
a foreign, purified deoxyribonucleic acid 


produce a 


tsuerin 
desirable whether 
moles ule 
Further 
progress in 


similar transformation 
this direction 


tie 


experiments in are im 


laboratory and 
rin this possibility 
In ou the 


SOmMat ic 


preliminary results to 


Seen 


cont 


ot 


easier to demon 


opinion mechanism venetic trans 
formation of cells would be 
strate if the experiments were performed on ana 


plastic and poorly differentiated tumour cells and if 
hight, 


ayent 


amd from normal and differentiated 


Under these 
a highly differentiated cell 
anaplast 


s were used as transforminy 


conditions any property of 


transmitted to the 


tumour cell can serve as 


rhe y 


RYZEWSKA 
(C'ZARNOMSKA 


Department of Tumour Biolog 


of Oncology 
Warszawa 22. Poland 


Institute 


LRE 
ANATOMY 


Use of Tritiated Thymidine for the 
Study of the Origin of the Osteoclast 
Tut 


for about a 


oclast has been 


Osteoclast was 


cells 


orivim Of thw Oste question 


IS73,. Kolliker 
for! by thie 
and thi these 
However, 


amd as a 


centurs So back 


that 


ais 
riaintamed 


fusion of preeurs 


pore 


In were Kolliker’s worl 


lacked convinemys proof, result, mumerowus 


ot thre 


largely on 


theories « the or 


hese 


ostooclast theorres were based 


Ost 1 


morphological st 
The 


ikes 


metaphyseal eoc las 


presence ot types at this site 
observation of 


In order 


itu 


transitions difficult 
huis 
distal 


thie 


We 


ot youny 
Phe 
oft thre 


osteoblasts ancl 


lasts 


ot he 


generally « 


appear 


mie layer 


osteo 


periosteum Onsists of pre 

wsteoblasts 
In a previous ¢ 
Wap tised to label 
hr. following 
Numerous osteovemr cells 
but labelled 
The act 


observed ow 


tritrated thymudine 
wh hi 
thie 


showed 


osteoclasts were not 


stration of isotope (Fi 
uptake oft 
found 
of labelled osteoblast 
of a 
Irn addition 


osteoblasts were 
that the chanes 
labelled osteoclast was exceedingly small 
1 her followimy myection 

ted thymidine period oft too 
to allow labelled pre osteoblasts im DNA syn 


Is to pass through the post synthetic and 


the Observations were 
Tithe 
short 
thie 
phases, undergo transformation mto osteoblasts, and 
im turn tuse to form osteoblasts 


The prese has 
1 4 days 


nt work extended the period of 


ation to tyllowimny 


labelled 


tration, im to allow 


orcet 


cells to divide. 


sutticient 
t hee 


which 


time for 


thereby mereasiny actual 


of labelled periosteal osteoblasts imereases thre 


chances of cle monstrating Lea bye led osteoclasts 


\ subcutaneous Injection of OD ue. of 


hod, 


tritiated 
weight was given to 24 four 


thy per prin 


4 
Ae 
ippeared. 
the subdines obtained \ 
i 
Neer 
Ke at vit tie antiserum 7 ad rt 
riginal tun r 7s pal This antiserum w sevt ima 
ol > 
| 
a 3 
IK. Dux f 4 
K.. Slopek, S.. Breguta, Fowiel, M.. / in Ca 
ete 44 1a57 Fig. 1 Autoradiograph of mouse femoral periosteun t the ee 
kK 10 =! perichondrial regiom near the distal epiphysis of the femur 
\ Wik t WEN il pe eells ar labelled with tritiated thymidine 
Gritith, J. Hug., 27 inlabell 0 elon. 
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fusion of osteoblasts and not from the re peated 


Suniel division of the osteoclastic mucleus 
Thus investigation was supported b the U8 
\tomie Energy Conmunission 


Mectieal Research Center. 
Brookhaven National Laboratory, 
New York 


> ¢ Division of Experimental Pathology, 


~ 


HISTOLOGY 


Influence of Oxygen Concentration and 
Mechanical Factors on Differentiation of 
Connective Tissues in vitro 


J ae MAkCHAND'! postulated that osteoblasts 

differentiate from mesenchymal cel Recently, it was 

ti ft ~ Oil immersion 170 keletal rnuscle, elaborated im tissue culture a sub 

stance that appeared to be chonero-ost nal Since 

eok-old formale mice of a BNL Swiss albino strain the factors responsible for this cell beh jour were 

The animals were killed at various Intervals, ranging unknown, investigation of the effeets of varving 

tro ymin. to 25 davs after administration of the mechanical and nutritional factors on a re producible 
isotope. Femora were fixed for 3 hr. in acetic alcohol " fro system of osteogenesis was mad Hanging 
1: 3) followed by an additional fixation for 24 hr. in drop, Maximov double cover-slip cultures were 

for aml 24 hr. of wa Bor established from 20-day-old) chick embryo. tibial 

: sleified in a 10 per cer . ) f verse) cortex and were maimtamed as described by Fell* 

| blo« ver prepared, ections cut at 5 fect of compaction and high oxyqer Tn ome Yperi 
ud autoradiograph repal 1 witl Kodak-N7 2B ment, the cultures were excised periodically from the 
liquid en * Preparation vere exposed = fou clot; gassed with a mixture of 35 per cent oxygen, 
1) «la after whuch tin th wel al oped aul 60 per cent nitrogen and 5 per cent carbon dioxide, 

ait | th Juematoxviim and Sin and transferred to a new clot \s the cell mass 
Autoradiographs revealed labelling of periosteal! Was cut free it usually contracted, thus crowding 
osteogenic cells throughout the entire period With the increasing population mto a more compact state 
—— ng time following injection of the isotope, Cultures were killed on the fourteenth day by fixation 
additional osteoblasts wet seen to be labelled in Cold SO per cent aleohol, and serial parattin sections 
Labelled osteoclasts were observed for the first time prepared. Bone was found in L100 per cent of these 
at 36 hr. post injection Fie. 2) Labelling was seen Specimens In most. a dome shapr d plaque of Osseous 
mor le juentiyv two, miu lei. The remamingy tissue covered the outer portions, However, in some 
ir Cornel went Wa inlabe No osteo last preparations, where contraction of the culture had 
ng was obser d 10 davs following IsoOtoy been uneven, the bony mass was distort ed Phe tissue 
Aminiateation contained numerous young osteocytes. embedded im a 


\ previous port? hes prese nted 
direct evtological and evtochemical 


evidence for the formation f 
osteoclasts from osteoblasts It was 


also shown that osteoclasts do not 


rise’ 3 a consequence of nuclear 
division, sinee none was labelled 
imitially Considering that osteo 
last are being continually — re 


newed, the frequency of labelled 


osteoclasts depends on the available 
number of labelled precursor cells 
is well as other tactors. Labelled 


osteoclasts were mot encounte red in 


thy present work until an imerease 


n the labelled population of pr 


ri 
osteal osteoblasts had occurred. The 


oo 


results show, therefore. that os 


blasts serve as the precursor Ils 


for osteoclasts, and that their 
ified, young bone (hematoxylin and eosir 350) 


iv area semted” collagen c 000) 


ated’ character arises from b. electt 


} 
KOllike Die normale Be les he 
» fiir die Entachung der t V ove 
B. AL, Nature, 185, 405 (1954 
; 
2 
[- 
| 
‘ 
: 


matrix be predomimantly colla 
d bv hamatoxylin an 
Masson 

la ren this matrix was stained with thionine, 
alcian blue or toluidine blue at pH 2, 4 
chromasia demonstrable All osseous areas 
were heavily calcified, when judged by the reaction 
I red N and 


Penous, eosin. 


chnique 


trichrome te 


und 6, met 


was mot 


hematoxviin, alizarin von Kossa 


Klectron-microscopic examination of typical 
bony areas in these 
Dr. James Harkin of the Hospital for Special Surgery 
Many of these 


tron-dense areas which 


iltures was kindly performed by 


showed collage tibri fibrils 


studded 


and 
with diseret ele 


640 \ 


stal seeds 


poe it 
Fig. I/ 
that 
Jackson! in her examination of ce 
chick bone. Very dems 
calcification fronts deseribed by 
Phe deeper portions of these cultures ippeared to he 
the light and 


Ispocts, 
Fitton 


loping. emi ryornic 


eceentres or ery 


the picture re sermbled obtamed 


areas, believed to be similar to 


Robinson seen 


were 


cartilage when examined by uy eleetron 
Microscope 

Effect of ( and lou 
the ‘ 
described, except that the oxygen concentration in the 
lowered 


was raysed from 60 to 90 per cent 


ond 


experiment, iltures were grown «as those just 


from 35 to 5 per cent, 


passing mixtu 
the nitrogen 
Under thes 
ll, but no 
and. tibros 
all cultures the 
tiated Bundle of ¢ i 
chondrocytes m the 


whik 
cells proliferated and migrated 
However, 
vere found at the periphery and im 

2s well differen 
interspersed 


eorne or 


was observed hyaline 


bare 


bet ween 
lv small fibrocartilace 


by the van Cer 


M Tre hro 


Te hmique and ep 
In these 


However, 


hvalime « 


stamed 
with the 


areas, rho 


technique 
metachromasia was observed 


in areas having the appearance ot artilave 


Fig. 2 


by metachromatic, 


the plur per chondrocytes were surrounded 
non-fibrillar matrix No evidence 
of calcification was seen in these cultures 

Effect of In the third 


stretching and high oxyqen. 
eultures were prevented from con 


experiment, the 
tracting by stretching them over progressively larger 
The other 
experi 
found 


silicone rods during the growth pe riod 


conditions were the same as in the 
No cartilage. 


in cultures that were 


ment bone or calcification 


The 


appear d more like voung. growing tendon or fascia 


stretched uniformly tissur 


Cells. which resembled mature, elongated fibroevtes,. 


161 
between thick, 
parallel bundles of collagen (Pig. 3 
No found in 
these 
uniform ten 


were interspersed 


metachromashit 


sections In cultures 


ion in the tissue ring 


could not maintamed and por 


tions of it contracted. Bony masses 
with 


found in the compacted area 


cartilagenous centres were 
. While 
found 


immediately adjacent in areas where 


oriented, tibrous tissue Was 
Was 

deniomstrate 
and 


tension 
These 


that 


experiments 
mechanical (stretching 


and 
oxvyen 


compacting the cell mass) 


nutritional (variations in 


factors. reting in concert. 


cletermiune the tvpe of connective 
ue that differentiates in a culture 

Although 
which the 
produced are 


por thole 


lls arising from bom 

mechanisms by 

different tissues were 

not known, 
First. 


Type man 


two interpretations are 
the conditions in culture may favour one 
xed population so that it proliferates 
Seconda, 


produces a specifie extracellular matrix 


eonditions m culture may determu secretory 


pasttern of the cell at it produces different extra 
rie in response to different environ 
In anv event, thes ilt 


thre Maximo 


pole ntia 


actors appear to 


concept eeortain fibro 


ancl rentiate in 


Wavs to produc th eonnective 


vrants from the Easter 
Squibb Institute 


This work was 
val Research F: 
‘al Rase 


supported by 
imdation and the 
BASSETT 
HERRMANN 


( AnpREW L 
INGEBORG 


Orthopae dic Research Laboratories, 
Columbia University, 
College of Physicians and Surgeon 


New York. 


BIOLOGY 


Efferent Innervation of Mammalian 
Muscle-spindles 
ntrafusal muscle fibres are 
fibres of Leksell', which have 
Fibre size 


ters of 


MAMMALIAN innervated 
by the small - 
nerve-trunk diameters of 2 
of the Har diame 
extra-fusal in fresh 


etterent 
Sl. 


intramus¢ both intra- and 
hioride 
the 


intrafiusal 
range at 4 6u 


efferents and gold 
preparations show that, while both shar 
30 per cent of the 
the 
larger 


peak at 3-5u, about 


efferents le outside extrafusal 
(ret 2 These 


various descriptions of 


fibres have been reported in 


spindle innervation®-* ; 


eat rectus femoris, they take part in the innervation 


so ana April 29, 1961 NATURE 
gu Fig Oriented wa iwen fibres with intersp« fibroeyt \ 
he 
tissu 
on 
fo 
a 
BE Marchand, t Der Prozess der Wundheilung Deutsche Chirurge 
16,1 Enke, Stuttgart, 1901 
Bassett, C. A. I B and Joint Surg., 41, A, 773 (1959) 
Fell, H. B., J. Anat., 66, 157 (1932 
Fitton-Jacksor Randall, J in (tha Foundation mp 
Bone Structure and Metabolism, edit. by Wolstenholme, G. E,W 
und O'Connor, ©. 57 (Little, Brown and Co., Boston 
Robinson, R. A., and Watson, M. L., Ann. Acad. Sci., 60. 59€ 
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* Max vy, A. A.. in von Mollendorff, M., Handbuch d kroskopische 
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7 


about one-th L oft presen 
and Barker, unpublished could be me 

f either the 2 yroup, or the S—IS 
7 roup which have not undergone such extensive 
branching as the majority of their fellows. The work 
of Granit,. Pompeiano, and Waltman’ on the 
wetivation of cat spindles directs attention to the 
possibility that some members of the a-grotup ray 
branch so as to mnervate both intra- and extra 


fusal mumsele fibres Such a claunm has been made by 
Weis and Dati’. Cilimbaris', Wilkinson’, Denny 
Brown and. more reeently, H Vist Wilkinsor 
echuctna and nonkeyv spindles 
have each publi oa phot wraph purporting to 
how such tuervation but they ar memy 
and open to alternative imterpretation We have 


examined fifty gold chloride preparations of echidna 
Pachyqlossus aculeatus without finding 
unces of collateral fron x-fhibres rer 


aml examination Of tor 


than two thonsand vold chioride cat 


stent during work on various aspects of th 
receptor. has also failed to yield any instance of suct 
nnervation Examination of bat. monkey Opossul 
rabbit. and rat spindles has also proved megative in 


this respect. When examples of such 


apparent 
r exarination 


branching have been encountered, Close 


and 


tracing has always shown the presence 


of two diserete fibre: in such mmstances, the two 
fibres are usually supernnposed one the other 
luring their course before diverging, sO as To pive 
t hie of a simgie branching mto two 
Similar instances occur with afferent fibres and have 


ed to-clanmns* fibre branching so as 
to terminate ino a spindle primary ending and a 
nearby tendon-organ If branche of «-efferent 
bres do innervate the mia repent spindle, we are 
of the opmmion that the collatera rust) 
ome distance away from the reeeptor, either within 
the nerve or within intramuscular merve 


experimental 


trunks However idence for the 


nmnervation of the spindle by x-eftferents s confliet img 


ind it seems, on balamee. more probable that in 
mammalian musele there are diserete intrafusal 
and extrafusal (2) efferent systems 

These observations were made during the course 
f work supported by res arch grant 22-1806) from 


Neurological Diseases 


Health 


the National Institute of 
Blindness, 


Sery ee 


BARKER 


N. WK. CHIN 


Department of Zoolog 


Lniversity of Hone Kone 
Honw Kong 
arker, D.. 89 thes 

Wilk H. J Ved. J 4 Hs 
I> i rs Refl ‘ 

HAgwavist, ¢ 112 
Dogiel, A. &.. frat. 67. 63S (1908 
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Glycogen of Mactra 


branched 


L.6-vlveoside bonds at the branch pomts, 


poly mers of 


(FLYCOGENS cham 


containing x-1 bonds im the mar chains 


x have 


been 


dentified im the tissues of all animals thus fat 


up OF single 


exarmined Thies polyviners are 


kind of sub-unit bonded together by a single type of 
bond and thus only relatively small differences im the 
viveogens from different species have been found 
} erage cham 


Phe most onportant difference is in thea 


lenyth of the molecule. which ts inversely related to its 


branching This measurement deseribes 


vell the 


degree of 


quite main features of the molecule, 


to the student of con 
Vaectra had 
and this 
properties of the 


therefor: of 


characterized ; 


and is 


m vlycoven of 


parative biochemistry 


com 


mot been pre viously 
runmication seribes some of the 
compound isolated from this peleeypod molbuse 


Specimens of VW. frags obtamed trom the S ipp! 


Department of the Marine Biological Laborator 


were used for isolation of vlycogen by 
method (25-00 on and scera 
30-3 gin.) of the animals were digested separately 


in S0oml. each of 30 per cent potassiun 


a steam bath After 30 mun. of digestion. homogeneous 


solutions resulted. and they were cooled and 5 mil. of 
2 per cent sodium sulphate and 125 mil. of 95 per 
cent ethanol were added and mixed The solutions 


were brought just to the boiling prone, and then wet 
illowed to stand overnight at 3. ¢ The 
centrifuged for LO min. at 
tha was discarded The 
residues were lisp rsed in 30 mil. distilled water, 15 
added. the 
was carried out as before After the 
had been precipitated in this way three times ana the 


chilled and 


solutions were and 


the resulting supernatant 


vol. of ethanol were precipitation 


muscle 


viscera glveogen four times, the residues were a light 


tan colour Following the last precipitation, the 


vlycoven was collected on a sintered lass funnel 


with ue ntle suction, and the product was washed on 
the filter little 
traces of a coloured impurity Phi 


remove the last 
whit 


with a acetone to 
resulting 
powder dried over calelm chloride to 
constant weight, 
deseribed here 
The ash content of the 
Samples of the glyvcogens were 
acid at 100) for 30 
cliliite 


and aliquots were taken for reducing suga! 


was used for the analysis 


and 
material was determined by 
ignition hydrolysed 


m 5 N 


solutions 


sulphurie the 


were neutralized with so 


hydroxide, 
and glucose determination by the 


analysis spectre 


enzvmatic reaction with glucose oxidase The average 
chain-length was determined exactly as deseribed by 
Fales 

The results of the 
Table 


mvestigators, a significant 


various analyses are shown in 


In accordance with the experience of other 


residue remains 


after 


in the 
alcohol 


precipitation procedure used by 


ven preparations even repeated 


The per eent acetic acid 


Juldwin and Bell tor 


precipitation 


the removal of these salts? was not used in the present 
vations because of the lability of the 
Within the limits of error of the 


copper reduction method used, all the organic material 


investi known 


acetal bond in acid 


im the preparations is accounted for as hexose im 
hexoses 


a reducimeg powell equivalent to that of glucose 


results of the 


diglyvcoside linkage. assuming that these 


have 
\ccording to the 
analysis. all the hexose is ac 


less precise 


oxidas ounted for by 


eon 


itself Thus the expernnental data ar 


hie 
} 
| 
j 


April 29. 1961 


the glyceride 
structure of fats 


Jack Sprat, they say, could eat no fat 
One can only speculate on the metaboli 
disorders which led to this curious 
condition and wonder if our present 
knowledge could have helped produce 
something more suited to his digestive 
system. For we know a great deal now 
and much of it is set out in the collective 
writings of Bailey, Deuel, Hilditch and 
Lovern. Yet the things we do not know will 
provide fruitful ground for research 

for many years to come. 

The structure of glycerides alone 

basically simple but infinitely variable—is a 
matter of perennial interest whether one is 
concerned with natural occurrence, 
chemical formation, physical behaviour or 
biological purpose. How significant is the 
use of a trihydric alcohol? Why are 
natural fats so specifically constituted? 

Is it fortuitous or predestined that 
1-oleo-distearin and 2-oleo-distearin 
should have such contrasted physical 
properties? Do species of natural 
occurrence represent the limit of useful 
alycerides? How much can a study of 
model systems contribute to an 
understanding of natural products? 

To what extent does structure influence 
emulsion systems? 

Fats are of prime importance to Unilever, 
academically—as a means of 
understanding their role in animal and 
human nutrition—and commercially for 
margarine, for cooking and bakery fats, for 
ice cream. So Chapman, Crossley, 

Lavery and their colleagues are engaged 
in a continuing study of all those 

aspects of structure relevant to their 


understanding and use. 
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t 
other 
chitin 
control soluti 
isenzyme mcubated at the 
ne conditions did contain 
lucose) at the end of the 
mtlonm periods 
another experiment, suspensions of chitosan 
of partially hydrolysed chitin, and solu 
carboxvine vl-cellulose vere incubated 
for 7 davs with 2 mil. of enzyme solution 
kach tube contained 20 mgm. of substrate suspende al 
or dissolved in mi. of Melivaine’s buffer at pH 
The chitosan was prepared from  Loligo chitin by 
treating with hot saturated potassium hydroxide 


cose 
be assumed that 
de bonds with 


branch points ‘ 
washing. dissolving in acetic acid, and dialysing 


against buffer At the end of the incubation period 
the solutions were treated as above. No reducing 


evident that more data on the : ) 
ns from a variety Of species must »assermbl 

generalizations can be made. Particular 
hould probably be placed on the examina. SU&8T was found, although the control solution o! 
carboxymethyl cellulose plus enzyme did contain 


material from the most primitive forn 


reduc Img stivar 

Apparently the cellulase present in the midgut 
diverticula of Limnoria is not a general B glucosidase 
capable of hydrolysing chitin. It is still possible that 


Charles and Marjorie King , ; 
Limnoria produces a chitinase inactive under the 


ational Institutes of Health, U.S 
conditions tested or that some other portion of the gut 


produces a chitinase. However, this seems unlikely 

Dwain D. HaGerMaANn Probably, Limnoria is not able to utilize chitin as a 
source of nitrogen 

This work was carried out under contract with the 

Office of Naval Research’? and in co-operation with 

Dr. D. L. Ray 


ent of Biological Chemistry. 


Harvard Medical School, 
Research Laboratories of the 
Boston Lying-in Hospital 
Boston, Mass., and 

Marine Biological Laboratory, Department of 
Woods Hole. Mass. Kent State Univ 
Kent. Ohio 


Ross STEVENSON 


Absence of Chitinase in Limnoria 
Comparative Chemistry and the Relation- 


ship of the Hamamelidaceae 


on of the presence or absence of a 
118 of interest for two reasons 
itinase were ‘ . chitin could serve as ; IN many of the more recent systems of classifica 
than! and Ray tion. the Hamarnelida i wave mh eentral 
eats wood, several authors beleving that v ha 
and fore been derived from rosalian or magnolialian ancestors 
However, it is not and that they, in turn, have given rise to some of 
Limne util mmentiferous familie Although the family is usual 
ns so little. One possibl 
cell walls of fungi \ : a en to the order Hamamelidales 


the Rosales, a number of svstermatist- 


3. and presen In investigating the relations! the Hamamel 


av eat daceae and those famuls i » heen included 
for am ther ren im an ordet Hamann lidales, as well as those of the 
B-glucosides Rosaceae and some oft the amentiferous families. 
nzvme could hydrolyse both : chemical characters have been used 

found by Ray in Limnoria could Che chemical character of the Hamamelidaceac. 
glucosidase capable of splitting chitin based on testing twenty-five species representing 
twelve genera, are the following! : (a) they are 

mpt to answer this question, 20, 30, 40 and positive to the hydrochloric acid methanol test 

| epared from Loliqo pens ) they are positive to the leuco-anthoeyanin test 


atert th the wi that Va tra em were in ibuted a fo 
ane Mel tinh er, pHL O-6 PAZ N ‘ 
prepa th thecl ck ibed by Ray‘ 
ul midgut diverticula th) vere 
\ ' t} bysat mer | 1} olutpor vere 
A 
a 
“ale ith ovste yeogen. and is in the rang 
reported by other investigators ho used sor 
ee different methods of periodate oxidation on g wen om 
from a ariet of specres!.4 The viscera gvlycoven of 
this anmnal has a considerably shorter average chain 
ee engtl Phe observations do not provide any infor re 
as ation about the location i ts of the 4 
giveoside bonds, but it mia they are 
‘a 
ar It i 
ulyeout 
before a 
a 
wailabl 
he Investigations were supported in part by 
vrants from the ition for the Aid to Crippled 
Children, th 
Health Set 
sale, 
Fal rw Che 31. mu Kay, Db. ind Julian, J. R.. Natu 169, 32 (105 
i Bell, D. J.. Bioed 34 4 Ray, D. I Wood I P 54, 120 (1955 
Ray, D. L., Proe. Ha ymp., 37 159 
| 
Put 
ie ase in 
princi 
have 
utilize 
yet KI 
in wood an 
in the anin 
ke que 
Phi ju 
Since both 
possible th 
that is hie 
be a gener 
; 
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they give a red reaction to the ‘svringin’ test 
/) they give a magenta spot with Ehrlich’s reagent 
e) they are negative to the hydrogen cyanide test 
f) they are negative to the ‘juglone’ test (q) they 


show no fluorescence in ‘juglone’ tests ; (hk) they lack 
raphides ; they lack detectable 
glucitol and sedoheptulose ; (j) they 
to the cigarett hot 
s have been compared with those ot 
the tested. Other 
things being equal, it is assured that those families 
vhich the cl 
the most related 

Oft Myrothamnaceac, Platanacea: 


(unomaceae, 


amounts of 
give the ‘Ovalis 


reaction and water tests 


These 
representatives of 


character 
other families 
show west chemical correspondences are 
close lv 
venty families 


Eupteleaceae, Stachyuraceae, Eucorn 


minaceae, Cercidiphyllaceae, Trochodendraceae, Buxa 
Coriariaceae, Pittosporacear 
Tetra 


Podost« 


ceae, Daphniphytlacea 
Hydrange 
entraceae, 


Saxifragaceae, Bruniaceae, 


By blidaceae, 


\lt ingiaceae, 


ceae and Hydrostachvaceae) which have been in 
cluded in an order Hamamelidales, representatives 
of the tirst fourteen have been tested. 

On the basis of results of these tests, one may 
propose an order Hamamelidales including — the 


Hamamelidaceae, Platanaceae, Myrothamnaceae, and 


perhaps the Cunoniaceae. This suggestion is based 


on preliminary work only, but at present there is no 


chemical evidence against, and much for, such a 


rrouping 
If th 


Rosaceae ft 


excluded, 
distin 


Chrvsobalanoideae be 
the yvroup, 
uished by the occurrence of glucitol and cvanogencet 
The indicates that 


sub-farnily 


rm a homogeneous 


compound chemical evidence 


the Rosaceae and the Hamamelidaceae differ suftiei 
ently to make it unlikely that they should be included 
in the same order however, there is no evidence 
against the view that the Hamamelidaceae are 


descended from rosalian ancestors 
famulies 
Salica- 


Representatives of eleven amentiferous 


Carrvaceae, Leitneriaceae, Casuarinaceae, 
cease, Mvricaceae, Juglandaceas, Butulaceae, Fagaceae, 
Ulmaceae and Moraceae) have beer 
idence indicates that if the 


Urticacea 


teal chemical 
fcarrvaceae Le itnenaceae and Juglandaceae be 
excluded, these families form a natural group. There 


no evidence the view that these famili 
have been derived from hamamelidalian ancestors 
SHaw* 


R. D. GrBrs 


against 


MeGill University. 
Canada 


tany, University of Ade lr 


Gill University (unpublished) 


BACTERIOLOGY 


Bacterial Polyglycerophosphate 


IN @ previous Communication the presence in 
treptococeal culture supernatants of four sero 
logically distinet red-cell sensitizing antigens was 
deseribed One of these antigens, Hickey, which 


vas found to be of wide distribution the 


(Jram-positive coce), is almost certainly identical with 


among 


the non-species specific antigen described by Rantz. 
Randall and Zuckermann?. The distribution of this 
antiven has been observed to resemble ¢ losely that 


reported by McCarty? for a glvee rophosphate polymer 
isolated from various bacterial species, and it seemed 


possible that we were in fact dealing with the same 
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The polymer as isolated by MeCarty had 
ipitated by 


compound 
serological properties in that it was pores 
certain being 
muhuibited markedly by svnt het 
phosphate prepared by Dy \. M 
Glycerophosphate polymers have 

Mitchell and 
but im 


streptococcal antisera -precipitation 
polvulyes ro 
Michelson* 
also been isolated 


Movle 
neither of these cases 


from bacteria by and bw 
Bacdkdiley 


invest ivated serologic 


et al. were 
they 
polvglycerophosphate 

chain-lengths of 6 and 
10-15 units respectively have generously been made 
Dr. Michelson, and their 
hemagglutination by the Hickey serum 
These tests were carried 
| for 2 hr. 


Two samplos of synthetic 


calcium salts) with average 
avatlabl by 


indubit 


to 
has now been investigated 

out with human Group O red cel 
at 37° C. with a digest broth the 
Hickey strain of Stre; py Both 
compounds had marked hemagglutination-inhibiting 
capacity in the 
appreciable imbhibitory 
of 30 per mi 
ation by antisera specific for the other three 
deseritbed 
Tests were carried out 
compound). Neither polymer was capable of pre 
with the Hickey nor of 
tizing red cells to hamagglhitination by it. Inhibition 
and & 
approx 15 per 


Treatex 

supernatant of 

ptococcus pyogenes 

test system employed showimyg 
activity im a coneentration 

No inhibition of hemagglutin 

strepto 


sgn 


coccal sensitizing antigens was observed 


These latter with the 6-unit 


antiserum 


ecipitating 
was also demonstrated with a mixture of x 


glycerophosphates calerum salts, 
cent a-) and with &-glycerophosphate 
The inhibitory activity of the latter compounds was 
however, relatively that of the x gly ero 
phosphate mixture being of the order of one-fortieth, 


and that of $ glvcerophosphate one two-hundredth. 


(sodium salt) 
slight 
of that of the polymers 


would 
active component of the 


that 


the 


Sensi 


therefore, 
Hickey 


precip tat 


These results inclicate, 


serologically 
izing antigen is, like that of McCarty 


1 


antigen, a glycerophosphate polymer the activity of 


which is probably clive to x ulvceroph sphuate residues 
erologieal 


that the 
re d cell 


also the possibility 
other bacterial 
due to 


They s 
specrheity ot 


sensitizing 


antigens might also be polvo phosphate 


components 
Medical 
Support, 

F. S. STEWART 
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Production of Soluble Melanoid Pigments 
by Streptomyces in Gelatin and Glucose 

Media 
DURING a taxonomic study 
which 
experiments were performed on the 


of several Streptomyces 


from soil. 
produc tion of 


media 


cultures, most of were isolated 
soluble melanoid pigments on two yelatin 
plain 15 per cent gelatin and 15 per cent gelatin plus 


2 per cent glucose. 
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Table 1 SOLUBLE MELANOID PIGMENT 


* Steril it 16-15 lt stab culture spore 


detinitely negative 


for 20 min 
positive 1, weak ; 


zation 
varatels letinitely 


MELANOID 


for 20 min 


finitely negative 


Table CHARACTERISTICS AND SYSTEMATIC 


Aereal 
mycehum 


an ; probably new 
hut r Zur ematik und 


characteristics of sf 


Waksman ind Wilkins ¢ 
distinguished 
on both 
only on 


Three could he 
strains with abundant deep-brown pigment 
produc 
plain gelatin, and strains without pigment prod iction 


groups of strains 


media, strains with pigment tion 


on either medium. Beeause the production of melan 
oid pigments plays an important part in Streptomyces 
classification. it was decided to study this phenomenon 
further This with 
prelimimary experiments 


conununication 
this The 

experimental results are listed in Tables 1 and 2 
The results in Tables 1 in two 
different experiments and are not strictly comparable 
the gelatin slightly 
The presence of peptone (O-5 per cent) 


deals 
on subject 


and 2 were obtained 


because concentration was 
changed.) 
in the media had no mfluence on the production of 
soluble melanoid pigments. 

The effect of pigment production 
depends to a certain extent on its concentration and 
whether it is sterilized together with gelatin or 
It was found that 0-5 per cent 

1-0 and 2-0 per eent glucose exhibits 


glucose on 


separately ghicose 
has no offect 
a pronounced inhibitory effect on pigment production 
when sterilized together with the gelatin, but no or 
slight inhibition sterilized separately. 


only when 


inoculum 


PIGMENT IN 


Okologie der gatt 


NATURE 


IN MEDIA WITH 


GELATIN, GLUCOSE AND PEPTONE® 


+ Difco 


MEDIA WITH 


S.S., sterilized separ definitely 


ON OF THE 


substrate 
mycelium 


(ream 


romogenes except the prod 


nyees Wakman et Henri 
Baltimore, Vol in preparation) 
cent glucose inhibits pigment production in all 
sterilized with 


r 


positive’ strains when together 
and in some of them when. sterilized 


separately 


gelatin, 
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VIROLOGY 


An Immunizing Antigen from Rabbit-Pox 
and Vaccinia Viruses 


Ir is well known that infection with vaccinia or 
one of the other animal pox viruses produces a high 
degree of immunity, associated with the appearance 
of neutralizing antibody in the tecent ly, 
Collier, MeClean and Vallet' have that 
neutralizing antibody can also be elicited by vaccinia 


serum 


shown 


| ' wees 
Gelatin 15 15 1S 15 
Glucose 2 2 2 H,s 
Days $ 14 30 14 30 $ 14 30 14 30 14 30 $ 14 3 
Strains 511 
Dist. wat low 100 100 100 100 
i Days 4 14 ’ i 14 30 $ 14 30 $ 14 30 $ 14 30 $ 14 30 $ 14 30 4 14 30 4 $14 30 i 
* Sterilization at 16-15 1), stab culture-spore inoculum. sterilized togethecr 
positive 1, weak ; a 
© 
Strain by From Kutzner key Waksman keys 
4) 399 Capriotti Italian soil Light pink — 11/32 pt. zoxeus 
1) 511 Capriotti Italian soil Rose gr (irey green Sfrept. sp. A 
7) 64 Capriotti Italian soil (ireen Brown Strept. vriridochro 
135 Capriotti Italian soil Grey Violet Vil Strept ialaceus 
361 Capriotti Swedish soil (Grey tireenish Ntrept, 
we - : 
2) 254 Capriotti Italian soil Green gre Oechr IX 4 Strept. chartrensia 
is Capriotti Swedish soil beige Maroon VI23 Strept. puridomicetiou 
Capriotti Apple Gres Grev Strept. ap. B 
6) Kutzner German soil Reddish Colourless to grey Stre pt. lavendulae 
Lone 
4 
4 
x 
Wis 
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rded 
n 
gen which 


body and 


antiyen vill 
mechanism of the imfection 


and its neutraliza 


on. ‘The 

bys } tract rh « antigen is not vet known 
hyper antis Stl ractical application im tie 


rr 


prey 1 Microbiological Research Est 
propel the iL Porton, Wilt 


CYTOLOGY 


Chromosome Elimination in 
Cecidomyidae 


bers of the gall m clues 
characte 
eh 
number 
t the 
it 
unber of chromosor luminated trom 
clei destined to form the s Elimination 
} the failure of the : rity of the pairs 


of chromat leave th at at 


In Mavyetiola destru ay her approxi 


ely chromosomes germ line 


nd only emwht in the somat: sll both sexes 


nation oceurs im irte i luring the 
fth mutotice division, when about cent of the 
hromosomes are eliminated he ining two 
‘lei, Which prior to the fifth mil is have migrated 
nto the cytoplasm at the posterior end of 
io not divide at this time; cell walls surround them 
to form two polo cells livisions 
atter ‘ the pole cells the fi IS 
ervals nere ‘ ) tintained, and the ae 
vel ‘ i its aft It has been found 
t divide during the 
at that time wi 
polar eytoplasi 
licate 


ire assor 


tht 
rus inactivated | iitra But atterpt from infection The slope ot th neutral 
to obtain ul rh rriaat free fro rus ation curve was th result that a 
- 
particles hia hack littl co relatively high concentration of antibod vas needed 
by it Tree to produce almost complete neutralization of virus 
extracted fro ‘ nfeeted with rabbit-pe Also neutralization titre ayainst rabbit-pox 
‘ at notth ’ role ria ! vas considerably less than that against 
nto rabbut resulted’ im the tor sation, of ora with Im view of these differences j mwise te 
! tralizimg antibod cor att to lict the protect ‘ ffect of int 
vil! t at rh ent zation with oluble antigen Th reootole 
rus (Utreel as yrown fol I that the vrowth 
hay m recu ire f ARAL cells' The Variety of Tissit a soluble 
ciisrupted by ullrasons ibration Virus war ant elicits i formation when imyected 
rved fro the y centrifugation and mice It is hoped that the further 
extract 
filtration, to @& Cell Vas mon help 1 elucidat the 
P 
protective action of t hie ea 
s undesirable 
the serum-blocku ant wen \ method was (i. 
as used to iv the 
serum-bloekin antiyen vial able ; 
Collier, L. MeClean, amt \ | 3 
but it wa maller than the virus. passing a collodion ‘ : ed pies 
membrane of S330 the a ore cia Was mot Salaman. H.. Brit. J » Pal 
ml ented for bu It titre vas reduced | Rivers. T. 63. 60 
i ) SO) per by rvypesin = pel Brit, J. Era Path. 38 
nt me trypsu at 37 Hi S for 2 lu 
und also by heating (56° at pH 7-2 for I lu It wa eh 
pitated ) per cent saturated 
well ruil by phosphate citrate 
buffer pH 4:5. At pH 7-0, the antigen was adsorbed to a 
DEAK-collulose and was eluted by 0-2. = 
heinge eluted by @-2 M phosphat H 6-7 These 
lieate that the ocking antiget 
protem VMoreo nee the a ty was eluted Diptera 
wa single peak from both -cellutose and cater 
shosphate columns in kely to be as nule ibstanece amt a 
rather than an ture ctilferene 
Rabbit ru va aiso yvrownh Th 
rabbit cultures, primary: ehuick pectin ! 
‘ brvo cult and egy chorioallantoie mombranes all the n 
+ The extracts were te text for seru blockimu t\ in 
ind all proved to be active. Vacemia virus was grown 
n cells, Is, prunary chick embryo cultures 
and rabbit skin. Extracts of these tissues also pos | | 
ntibody and their serum-blocking activity acd and with man uitochonadria 
1 +4 ] 
The neutra antibody tormecd im response to In experiments designed » analvse the causes of 
bale init en ciuttered vay tro. hare psome elimimation the extre posterim 
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POrLOSO 
obyteu 


at 
ne nvionm threads ( by centrifug 
tha the nucler were displaced and the 


vere dispersed throughout the ey 


vranules lost their apparent funetion 


irradiation treatment 


So tar, only 


been analysed, was 


these were sterile and unable to ergs, 
secondary sexual characterist wer 


ronad consisted of a large mas 


scattered 


normal. The 
loosely somatic 


yplasmn 
and deg 


renerating mucler, apparently longing 
These uclel ll size, 
clearly that dluced 
chromosomes 

app 


mination 


eonet 


prelumary 


yer 


m of th ifth mitosis 


ght be due toa 


iclei. or to another 


pore 
ONIN vith th 


that the 


Synaptinemal Complexes (Cores) in 
Primary Spermatocytes of Mouse under 
Elevated Temperature 
i 


observed m the ele On THICroscopes and 


statistically the svnaptinemal complexes 


natocytes of 


environment of 


lo avoid confusion from 


exposed 


cent hur 
» generat rons 


rmatocytes in the same seetion 


have evaluated only stages | Vi 
he spermatogenic cycle 


According to clas 


temperature 


sical findings, 


elevated reduces the 


See our 


paring, of homologues! 
earher work? and that of 


own 


others* has shown that the cores 


chromosomal orgat 


are the 
pairing, we vere interested to 


effect ot elevated 


observe the 
temperature on these structures 
the tvpical comple te core Is 
this triplet owes 


a triplet structure 


its origin to the coming together of 
“wo structures one trom 


the third 


line’ of 


struc 


Would « result 
mn the 
would elevated 

s formation of core 


triplets) ? As shown in Tables and 


vated ter rature 


pre ot the liploid 


tTemiperat 


propel 


reduces the 


res formed and also interferes with 


col 
percentage of singk 


t Cores TIS8es 


pry hat the 
\ breakdown of the he 
Table 2 


The time-la oft recover, 


Series is given in 


suggests that the critical 


inhibition may oceur in 


19 davs 


event ot core 


the Sporn atovonia at least 


biochemical 


before pairmyg ; 


but the event ean probably also be evoked much 


more abruptly®. Our point of view based on functional 
ind orphological evidence is that the tripartite core 
that os, the svnaptinemal complex of Moses*:* or our 
chromosomes 
of Fawcett 

Sotelo 


core proper, unites two homologous 
w conforms with those 
, and others In contrast. 
that the tripartite core 

they 


This vie 
Kaufmann 


Moses! .4 
Prujillo® suggest proper 


and 


represents a haploid chromosome hecause 


; 
a 
8774 \pr il 29. 1961 
contamimg the granulated polar ceytoplas work was carried out durimg the tenure of a 
vere treated with ultra olet irraduition befor Christopher Welch scholarship I wish to acknow 
two nucle: had erated into this area. The rermaimdes edge advis ind encouragement given by Dr. M 
f each contamimg a the Was shielded Fischber, 
tt the irrachation. In such egys the VO posteriot 
nucle: took up ther normal positiom mear the aul 
Nenartment of Zoolo 
ranules and vet divided with ehro 
on durmyg the fifth Kyys treated im tl 
iv later gave mse to embryos with the reduced 
Geyer-D ka, J. Exp. Zool. 141, N 
iiptive ger eell mo spite of losing abo sit 4 
wer een ot heir em, pay I i 
¥ 
beginning of a ger 
Sinular effects we ned by preventiny 
ai he witli 
polar Or Cores I) aie mice, 
of preventing per the 
& 
oft 
a 
2 ture arises at th an 
big 2 ire ra at th 
t t vl t wr eyt pr 
tr iw t N the a ‘ large pols 
‘ j ‘ ‘ ‘ 
1 1 > 
on with elimination occurred mi all mucler a total number of 
weet the fifth mitosis Phe constriction and centrifugation is 
results contirm those of CGever-Duszynska*®, working 
on another species 
\ fow eggs, subjected (0 the . 
although & 
nuclei 
a 
nm the Fetal} 7 rot 
chan cells : per e 
itched thies. which had developed from. irradiated ( 15 
a 
a 
ry 
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tri-, penta-, and hepta-partite cores in the spermatids 
W hile their photographs leave no 


room for doubt, could not 


of certaim immesects 
the existence of cores in 
these insects be a very interesting anomaly ? Research 
on haploid and triploid forms and on strains carrying 
multiple 

The recent 
interpretation of Moses and our mterpretation 

This work was performed under the auspices of the 


Atom 


mversions should settle tits pomt 


work of Charard’ also agrees with the 


Comission. 
B NEBE!I 
Kk. M. Hacker 
Division of Biological and Medical Research, 
Argonne National Laboratory, 


Argonne, Llinois 
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i Me Donald 
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GENETICS 


Effect of Induced Awn Mutations on 
Yield in Wheat 


FROM Comparisons between sister lines of the same 


parental derivation sevreyvating in awn character and 


from experiments using backcrosses, awns have been 


found to 
veld in varieties of bread 


have a positive function as regards grain 
wheat \ spontaneous 
awned mutant Mackey? in the 
Scandia III parent 
irnied out over a perrod of 5 years 

ld by 


and transpiration and thereby the size of the grains 


isolated by 
the 


variety 
out strain im trials 
Awns have been 
ipposed to influence vi increasing assimilation 
awned mutants fre que ntly occur when varieties 
| class of Watkins and Eller 
awns 1-2 em. in length and confined to 
spikelets) are treated with both 


Several 


nying to the 
that is, 


tipped 


hye uppermost 
onizing radiations and chemical mutagens*®, 
such mutants were found by us in the M, progenies 
f the varieties N./’. 799 and N.P. 809 treated with 
phosphorus 32 and s iphur 35 (both 5 ue. per seed). 
X-rays (16,000 and 22,000 r.) and different 
f fast and thermal Both these varieties 
have the dominant epistatie gene Bl on chromosome 


5A (nomenclature of Sears’ 


dosages 


neutrons. 


} and the established awn 
mutations behaved as monogenic changes in genetic 
studies. The mutants had the somatic 
number 42 and no prominent 
detected in their karyotypes 
Twenty mutants of N.P. 799 and six 
such mutants of N.2. 809 were grown in replicated 
trials during 1958. All the awned mutants 


chromosome 
change could be 
five awned 


re row 
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ible 1 RELATIVE GRAIN YIELD OF AWNED Met 


ia) 


Awned 
mutant 


mutant 


sou 


Simla (Himachal 6 


Pradesh 


Karnal (Panjab 


6 


* Significantly higher 


of N.P. 799 vielded more than the parent strain, 
while in SO9 some ielded better and some lower 
In both the the mutants found to be most 
promising in the first trial maintained their superior 
itv in trials conducted during vears 
The vield of these awned indicated in 
relation to that of the parents in Tables la and / 

The mutants of N.P. 799 and N.P. 809. 
the performance of which in vield trials is given in 
Tables la and 6, resembled the parents in all other 
characteristics like maturity period, shape and quality 
of grain and rust Thus the increased 
vielding abilitv of some of them could be due to the 
widition of awns. Vervelde* has shown that in warm 
and dry areas awns play a particularly 
part in grain production 


Varieties, 


subsequent 
mutants is 


awned 


resistance. 


imiportant 


In the plains of India, awned wheats are liked by 
the farmer since they are damaged less by birds and 
hence the fully awned mutants of N.P. 799 and N.P 
809 have a double advantage, that is. they help to 
satisfv the needs of the farmer and to enhance the 
vield of the strain. N.P. 799-25, 
which has performed well in the ‘ ield trials conducted 
has been named N./?. 836, 
tested in larger trials during the 


an awned mutant 
until now, and it will be 
coming years 
Of late. there has been much sce pticism concerning 
the possibility of adding through mutation breeding 
trait established variety 
simultaneously about unde 
The 
fully awned mutants re ported in this communication 
would suggest that in polyploids like bread 
which readily withstand whole and part-chromosome 
mutation breeding may considerable 
particularly if the deletion of a domimant 
epistatic locus has a favourable effect 
We are indebted to Drs. B P. Pal 
Joshi for their advice and encouragement 
D. JAGATHESAN 
C. BHATIA 
M. S. SWAMINATHAN 
Division of Botany, 
Agricultural Research Institute, 
New Delhi, 12. 
Miller, E. C. Gauch, H. G., and Gries, G. A., Kansas 
Sta. Tech. Bull., $7, 82 (1944). 
Vervelde, G. J. Netherlands J 
Suneson, C . Bayles, B. B., 
Cire. No. 783 (1948). 
* Mackey, J., Hereditas, 40, 65 (1954) 
Watkins, A. E., and Ellerton, S., J. Genet.. 40, 243 (1940) 
* Natarajan, A. T., Sikka, S. M., and Swaminathan, M.S., Proc. Second 
Peaceful Uses Atom. Energu, Geneva, 27, 321 (1958) 
First Int. Wheat Genet. Symp. Winnipeg, 221 


a desirable alone to an 


without bringing 


sirable 


some 
changes agronomic qualities of the 
wheat. 


deletions, have 


scope, 


and 


Indian 


Agric. Sei. 1, 2 (1953 


und Fifield, C. ¢ Dept 


Proe 


168 v0. 10 
at 
+ 
Treatment Total Potal Sing Single re Total cores 
el cor per cent per cell Yield (percentage ntrol 
lrial conducted at 
After 284 br 1958-50 1959-60 
heat ‘ j ’ 
After 524 New Delh 799-25 109-52° 
After 764 he Pusa (Bihar 700-25 104-44 
heat, and 14 6 102-2] 104-24 
ays ree 
ry hy) NP. S09 
Same, but 
ays Yield (percentage of control) 
ut 1Q57- 55 1958-59 1959-60 = 
New Dethi 102-14 
14-1 
168-10 
— 100-86 
. 
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‘Sax, Karl, Amer. J. Bot., 24, 218 (1937 Da 
Nebe B. R., Rad. Re Supp. 1, 431 (1959 
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Transmission of Phosphorus-32 incor- 
porated by Parents into Descendants 
of Drosophila melanogaster 

THe quantity and distribution in various phos 
phorus fractions of phosphorus-32 imeorporated mto 
parents by feeding on media containing phosphorus 
followed in descendants of Drosophila 
strain Algeria The 
in incubators on Belgowsky’s culture 


32 was 
melanogaste? animals were 
bred at 25° C 
with some drops of a yeast 
bet ween 
media contaming and 
phosphorus. Repeated passages were carried out in 
order to eliminate the 
phosphorus-32 of the culture media of the descended 
the labelled parents The fractionation 
of the phosphorus compounds was carried 
aceording to the Sechmit-Tannhauser method? 
The amount of acid-labile phosphorus in the acid 
soluble fraction the method of 
Berenblum?®. The lipord soluble fraction was extracted 
with a mixture of aleohol ether (3: 1). Deoxy 
bonuclere acid (DNA) was separated after acidifi 
The protein phos 


medium! 
Reciprocal 


vrownmn on 


were made animals 


CTOSSOCS 
isotopic normal 


eventual contamination by 
Marva by 


out 


was assavedd by 


ation with trichloracetic acid. 
phorus, represented as orthophosphate, wa 
the DNA 
phosphorus determination 


Che 


phosphorus 


separated 


trom im the solution by lireet 


different tractions of 
the 
progeny is 


distribution im seven 


from eulture 


shown in Table 


originating 


ind transmitted to the 


It may be seen that the ints nsive morphoge netical 
marked increase in the 
the 
onwards 
The 


content Is 


processes are preceded bv a 
acid-soluble 


aleohol-soluble one 


at the 
Fron 
an increase of Lipoid phosphorus was observed 
(RNA) 


significant and might be responsible for the decreasing 


fraction, OX Perse ot 


the pupal stage 
id 


lowering of ribonuelei 


rato of protem synthesis A pronounced merease in 


protein phosphorus was observed in the imago 


PHOSPHORUS ORIGINATING FROM 
Ns OF THF 


Table 2 THe TIstTRIerrion oF 
PEMALE AND MALE GAMETES IN THE PHospHorus FRACTI 
COP PSPRIN P1000 LARVE 


Direction of 


the 
Normal female 


labelled mal 


Labelled femal 
normal male 


Alcohol-soluble 
Acid-solubk 
Acid-labile 
Lipoid-soluble 
DNA fraction 
RNA fraction 
Protein fraction 
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FROM THE 
Drosophila 


ISPHORES 


Table THE oF PH 
LARVAE oF 


VEDIUM AND PROM THE GAMETES IN THE # 
(per cent) 


Labelled 


Labelled 


Culture 
emake 


gametes 
per cent — 


per cent per cent) 


Aleohol 
Acid soluble 
Acid labilk 
Lipoid soluble 
DNA fraction 
RNA fracti 


Protein traction 


The distribution of phosphorus. 32 in the 
phorus fractions of the larvie orgmating from ree) 
procal crosses is given im Table 2 

It is that the quantity of 
transmitted via the ovoeyte is fifty higher 
than that transmitted by the male gametes. This 
probably even higher We must take mto 
consideration the possibility of polyspermy which 
widespread phenomenon in Drosophila 
In the case of a 25-fold polyspermy the 
the male trans 
The that the 
attributed to a higher turnover 
eliminated by 


clear phosphorus 


Times 


figure Is 
In a mela 
nogaster. 
transmission by ovoeytes 


1.250) times possibility 


differences are 
the 
examinations 


to be 


rate ot ovocytes was autoradio 
graph 

The 
phorus fractions derived from the medium, from the 
cametes or the food is shown in Tahle 3. 


It can be seen that the distribution oft phosphorus 


distribution of phosphorus 32 in the pho 


32 im various phosphorus fraction derived from food, 

very different 
amount of labelled 
the acid-soluble 


gametes, is 


female 
that an 


from male or 


Is obvious equal 
incorporated 


phosphorus is 
aleohol-#oluble fraction from both 


compounds of th 
the food and the ovocytes By « 
of a similar meorporation were found if the trans 
mission took place via the male germ-ce lis. There 
no remarkable difference in the acid-soluble 
howe, er, more phosphorus Was ine orporated 


contrast, only traces 


was 
fraction; 
into the aeid-labile fraction vi 
from the food Re latively 
recovered in DNA if incorporated directly from the 
food than after transmission via the gametes. The 
differences between the phosphorus eontent of the 
RNA and fractions might be explained by 
the different and 
evtoplasm contained by the ovoeytes 

B. FaLupi 

I. CsuKAS 

K. SZePLAKY 

F. A. 
Department of Phylogenetice and Genetics, 

Eétvos Lorand University, Budapest. 
Tahulae Biol., 14, 343 (1937 
Hoppe-Seyler-Thierfelder, Handbuch der Phy 
logisch-Chemischen Analyse (Zohnte Aufl. Berlin 

and Chain, E., Biochem. J., 32, 205 


i the ovocytes than 
phosphorus wis 


loss 


pre tem 


amounts of reserve ubstances 


Bridges. B 
dogiach- und Patho 
1955) 


Berenblum., I 


Hexaploid Dactylis 
A RECENT intensive survey of Dactylis has shown 
that tetraploids (2m —28) are widely distributed 
throughout the temperate parts of the world’. In 
Europe and Asia, regions where this genus is native, 
diploids are also found, and each of these has a 
comparatively limited range of distribution?. 


4 
> 
: Fractions 
4 45 2s 
Total 00-0 100-0 100-0 
PHOSPHORUS FRACTIONS IN THE ONTOGEN Drosophila 
larva pupe Fema! M 
Weight per individu 1 34 1-30 
Lipoid-seluble ‘ 
DNA fraction 102 is 
Ribonucleic acid t 110s 
is 
Ya, 
Fractions 
is traces 
0-130 
1h 0-042 
0-150 
wer 


‘ su populations cern 
We Asia, the Mediterranea 
Africa, wild caplor is have been dines 
al from Cvyrenaica, and these hav 
COM <i with wild hexaploids trom 
by Mr. R. Knigh 
Research Lnstitute 
Paxonomie 
fori 
Dorin 
rave a 
margins 
isuially 
in both groups. The florets 


pubescent keels and th 


of 
om tol 

ancl Aga ation 
the top of! i i Cyrenaica 
250-400 with a vearly raintal 

of about 3001 The soi stony red clayv-loar 
Accession No. Be 4556 “ALO. 3076 The second 
propreitat ron was collected at Rasel Hekina, at a low 
titude in the Western Desert of Egvpt, with a rain 

Accession No. Be 4860 


vere trade at thers! ont on 


il 
ill of TOO rum 
(‘hromosome count 

Twelve of the Rasel Hekiia 
ints were counted at Adelaide, and tive of theu 

progeny at Aberysty All were hexaploid. Metoti 

hehaviour (Fig. 1) was studied by Keith Jones in 
mother cells of three Cyrenaica plants; 


plants from Toera Pass 


n 
the results are yiven in Table l. showing 


Variation tm pairing from plant plant In plant 133 


| jnadrivalents and hexa 


bivalents predon 
valents were few and no odd number associations 


were seen. On the other hand, plant 4 1s an inter 


nated, 


ehanyge heter partly as Consequence ot 


this. multivalents were more frequently observed 
li seems probable that, in population plants not 


heterozygous for nterchanyes, bivalent will 


the 
13 formed bivalents only 


Che size and fertility of the he xaploid pollen was 


general r le. Forty reent of the cells on plant 


usessed (Table 2 Phe fertility equals that found for 


diplord ana te traplord Dactulis 
pollen of the hexaploid was less than that generally 


fing 
including 


n seed 
etraploid 
pulation 


ypulation 


The diameter of the 


found 
probab 


udaptat 


The 


In the same 


ecoty pe 


Lecession No 


on rather 


1 


in 


he tetraplor 


ure 


crate 


nuch 


d 


wider 


these 


was 


in 


site 


j 


geoyraphical 


fort 
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ment and after sales service in connection with new and existing wrought products in copper and copper 
alloys 
Candidates, preferably aged 30-40, should have a good Honours Degree in Mechanical Engineering, 
Metallurgy or Natural Sciences, with some production experience. Practical experience in Development 
work in the copper industry is very desirable 
Salary will depend on age, experience and qualifications. There is a Staff Pension Fund and an Employees 
Profit-Sharing Scheme. Assistance can be given towards house purchase and removal expenses for marric d 
Please write for an application form to the 
Personnel Manager (Staft 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
Metals Division, 
P.O. Box 216, Kynoch Works, 
WITTON, BIRMINGHAM, 6 


quoting DEV 489 N 


WANTED AUSTRALIAN NATIONAI 


GENERAL MANAGER ; Tee UNIVERSITY 

- | CANBERRA 

FOR INSTIT@TE OF ADVANCED STUDIES 

POTASH PLANT RESEARCH SCHOOL OF PHYSICAL 
Challenging opportunity Locati Middle OmPamies SCIENCES 
ast Experience in unit chemica ‘ RESEARCH FELLOWSHIP GEOPHYSICS 
tion and maintenance cssental MINERAL DRESSING & Applications are invited for a Research Fellow 
oven ability yect evaluation af ship in the Department of Geophysics Appl 
nagement oO 12 years experience in | EXTRACTION METALLURGY ants should be interested in participating in the 


plant management required. Degree Chemica | Department's programme of gcological age deter 


Mechanical Enginecring. or co-ordinate a t the RESEARCH minations The Department possesses two mass 
jepartments into a working team trom a pilot | spectrometers and its at present using both the 
plant stage to large-scale commercial production. | GRADUATE potassium-argon and rubidium-strontium methods 
Emplovees S00 Must also kn ‘ o- | The salary range for Research Fellows ts tA 1.625 
werate with engineers and construc s cht tA.2,.450 with imcrements of tA.74 per 
designing and construction « arc a Graduate required for research project on the annum nitial salary will depend n qualitica 
Salary requirements will b F beneficiation of tron ores and other minerals and experience Appointment is tor three 
Write in confidence t , used by the tron and steel industry. Research r with possible extension to a maximum of 
470 Amman. Jordan includes fundamental and process studies on years Superannuation on the ESS 
the sintering of iron ores. Applicants should pattern Reasonable travel expenses are paid 
MAKERERE UNIVERSITY have qualified in mineral dressing, physics and assistance with housing is provided 
a | chemistry, chemical engineering or extraction Further particulars should be btained trom 
COLLEGI metallurgy The salary will be arranged tc the Secretary, Association of Universitics of the 
EAST AFRICA suit qualifications The post is a long term British Commonwealth. ¥ wdon Square. Lon 
nvited for appointment ae | one and carries superannuation. The Company don, WC.l Applications lose in’ Australia 
dical) in the Department of | ‘Ss prepared to assist with housing and London, on June 1, 1961 
ippointment financed t 
cal Research Comm | 
cars the first tance ' The Assistant Director of Research, i}CHELSEA COLLEGE OF SCIENCHI 
es ar The United Stee! Companies Limited, AND TECHNOLOGY 
Swinden Laboratories, | MANRESA ROAD. LONDON 
Moorgate, Rotherham. DEPARTMENT OF PHYSIOLOGY AND 
PHARMACOLOGY 
The Governing Body invite applications tor 
three posts, Senior Lecturer, Lecturer and Assis 
NATIONAL PHYSICAL LABORATORY tant (Grade B) in Physiology and in Pharmac« 
Teddington, Middlesex, requires Semor Scientific | O®Y¥ Honours Degree essential Duties include 
} Officer Scientific Officer Physicists for 1. Devel teaching and research The salary scales attached 
perience pment of line gratings and detectors tor X-rays | tO these grades are as follows 
nnum i (maxim ! annur n the wave-length region 1 two 100 2. Applica turer, t1.550 by £50 to £1,750 
ntee and n von of diffraction gratings t precise measure- | £1,370 by £35 to £1,410 by £40 to £1 
appointment, te anon ¢ | ment of X-ray wave-lengths Jualifications, first Assistant (Grade B), £700 by £27 10s. to 
or second<lass honours in physics, chemistry or | Plus additions for training and graduate 
gt quarters | metallurgy or equivalent Interim salaries There Ss. in addition, a London allowance 


be 


onstruc 


Applications should be addressed to 


1 partics 


but there will be ampk 


| Scientific Officer, £773 Senior Scientific | t38 or tSt. according to ag Successtul 
Officer, £1,392 1 (minimum three year | cants will be placed on these scales in ¢ 
pics). Naming three | postgraduate resear ured) Appointments | with previous experience and/or industrial exper 
to Secretary. Inter unestablished initiall rms trom the Ministry | ence 
Higher Education Over of Labour. T al Register (K), | Particulars and form of application trom 
26 King Street indon > | Clerk to the Governors Applications 
1A Closing date May |} } subm tted by Mav 20. 1961 
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April 29 1961 


ROYAI 


NAVAL SCIENTIFIC 
SERVICE 

ADMIRALTY require SENIOR SCIENTIFIC 
OFFICERS /SCIENTIFIC OFFICERS at 


A. ATER WEAPONS ESTABLISH 


(1) Mechanica! Engineer Specialized in thermo- 


dynan » with experience in internal combustion 

A vacamy has rred for a qualified Parasitwoloxist to 1a scarcn engine research and or rocket propulsion field 
serestine ranee of ¥ ties Minimum five years’ experience in enther expected 
Some xpericnce 1 appropriate nmstrumentation 

sits ha essential with design study work on components of 


Turbine 


bias for one or 


would ad Preferred ag 24 1 more of () hydraulically perated mechanisms 
Ncluding serv (i) mechanics of machines 
fithon f serv at Ptiz are a high standard Distinct theory and pract hydro (or acro-) 
alar are paid Mnbutory pension and lite assurance scheme Jynamics of fairly clementary character 
sd (3) Hydrodynamicist (or acronautical engineer) 
— with some years’ experience for work on torpedo 
r (Opera- 
Will those wh are interested plea upply to the tional research and theoretical physics) Physicist 
Personnel Officer (Research), B. GOVERNMENT COMMUNICATIONS HQ 
Pfizer Limited, Sandwich, Kent CHELTENHAM (Ref, A43/1A) 
Physicists (Te »mmMunications) Marhemat 
Electrical Engineers (Electronics / Radar 
Telecommunicat s and Radw) 
NAVAL CONSTRUCTION RESEARCH 
ESTABLISHMENT, DUNFERMLINE 
VA 6) Gi (Ref IA) 
j CHEMICALS PHARMACEUTICALS WACCINES al Physicists and Mathematicians. for teams en 
AGRICULTURAL & WETERIHART PRODUCTS bien 


Pportunities and good prospects 


Promotion 


a 

D. ADMIRALTY COMPASS OBSERVATORY 
SLOUGH (Ref. D47'1A) 

2 Electrical or Mechanica! Engineers or Physicists 

interested in yr techn ics, Servo-mechanisms ofr 


electronics 


UNIVERSITY OF ADELAIDE | ~~ UNIVERSITY OF LONDON Qualifications for all posts first- or second-class 


honours degree or cq alent im appropriate sul 
| READERSHIP IN CHEMICAL METALLURGY 


Apptications the ect. Must normally be natura! born British sub 
Hs AT IMPERIAL COLLEGI ects of natural born British parents. Semor Scien 
The S t P ithe for th Reader tific Officers must have minimum three years 
| ship Metallurgy tenab the | postgraduate experience be not less than 26 
imperial Scien and Technology | years of are 

j | (salary t1.675 to £1,978 to £2,425 a year, Salaries: (A.) Senior Scientific Officer, £1,102 
| plus jon allowance to £1,604: Scientific Officer, £717 to £1,186 
App ‘ions (10 copies) must t . d not B. C. D») Senior Scientific Officer, £1,342 to 

ta | later th May 29 by the Academ £1,654 Scientific Officer, £738 to £1,222 
| Registrar. versity t London, Senate House A ppointm< stablished (with F.S.S_U_ bene 
WoCol. from whom further particulars may be fits) but opportunities for those between 21 and 


obtained 32 to compete for estab 
Forms from Ministry 

UNIVERSITY OF CAPE TOWN Scientific Register (K). 2 
CHAIR OF BOTANY S.W.1, quoting appropris 


yur, Technical and 
ng Street, London 


post 


| App for the Harry Bolus 
on application to th Ct apant this NATIONAL COLLEGE OF FOOD 
will b of Otany 
tary ‘ tor Univ 
‘ + Gordon Sau i salary R.5.400 per I HNOI OGY 
wei annum £2,700 per annum) ST. GEORGE'S AVENUE. WEYBRIDGI 
Applicat n duplicat th App age. experience | Principal: J. D. Mounfield. MSc Tech, PhD 
cores ul Cale givin n 4 
formation listed in the final paragraph ot the and = qualificatio nd - details of researct FRI 
nera nditions of appointment sh reach | publis rogres They should ASSISTANT LECTURESHIPS 
the Reeistrar, The University of Adelaide, Ade- | cast two relerces Applications are invited for Assistant Lect 
vd South Australia, not later ha ne 1s whom ships in the College from graduate 


British Commonwealth, 36 Gordon Square, Lon 
LINCOLN COUNTY HOSPITAL ion. W.C.1 (irom whom memorands givin the | £27 100. snd ome ot £37 to £1 
Non-medi Brochemist (bas grade) required general nditions of service (including transport | annum Starting salarics dependent on qualifica 
Salary maximum 1.150 per annum Vacancy | expenses on appointment) and info ition n | tions and experen 
the Lincoln Arca Biochemistry Laboratory the work of the Department should be obtained) Application forms (obtainable from the Co 
Applications, with the names and addresses of ot later than May 20. 1961 An additional | lege) should b vom it Principal as soon 
wo referces, not later than May 22. 1961. ad be sent direct by airmail to the | as possible 


frewed to Group Sceretary County Hospita niversity of Cape Town. Private Bag 


hospital experience. Sciemtints expecting pragua. | Cape Town, South Africa. to reach UNIVERSITY COLLEGI 
Oon Ges year wil be considered Further details | the date on which they could assume duty if IBADAN, NIGERIA 
btainable from Pathologist appointed The University reserves the right Applications are invited tor two posts of Semor 
net Lecturer in Department of Botany One ap 
RESEARCH FELLOWSHIPS (2 YEARS) to appoint a person other than one the appl ia of 
Government Scientific Establishments Valuc | S29 OF to make no appointment Mycology. the other in Anatomy. Ferns or Algac 
to £1.640 per annum (Senior) and £910 ointments to commence October, 1961. Salary 
to £1,220 per annum Uunicr). A very wide UNIVERSITY OF LONDON 
range of topics im physics, mathematics, chemis GOLDSMITHS’ COLLEGE sages paid for appointee, wife and up to hive 
try. engineering, biology and other ficids Quali TRAINING DEPARTMENT children under 11 vears, on appointment, annual 
fications: normally first r second~<lass honours Applications are invited for the post of Lecturer | overseas leave and termination FSS 
dearce , evidence of high standard ot ability in | in Biology in the Training Department with parti- | Children’s, car and outfit allowances Part 
research and at least two years’ postgraduate | cular interest in Natural H’story Good teaching furnished accommodation at rent not exceeding 
research experience (three years for Senior Fellow experience in Schools essential Salary on Pelham | 7.7 per cent of salary 
ships Those compicting these periods of ex Scale for Lecturers in Training Colleges Detailed applications (six copies), naming three 
perience in 1961 may apply FSS1t Write Applications (five copies) to the Warden, Uni- | reterees. by May 30, 1961, to Secretary, Inter 


Civil Service Commission, 17 North Audley Street versity ot London. Goldsmiths’ College, New University Council for Higher Education Overseas 
London, W.1, for application form, quoting | Cross, London, $.E£.14, from whom further parti- | 29 Woburn Square. London, W.C.1, trom whom 
/5244/61. ulars can be further particulars may be obtained 


eal NATURE 
A know h (2) M 
AES 
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salary may be fixed within the pPropriate sca Lat 


\pril 29. 1961 


SCHOOL OF AGRICULTURE 
KUMASI COLLEGE OF TECHNOLOGY 
GHANA 
Applications are invited for the following posts 
Lectureship Agricultural Chemustry ib) 


ectureship m Entemology Applicants tor post 
(a) should have a good honours degree in Chemis 
try ofr Agricultural Chemistry with tcaching RESEARCH 
j bias 
IN 


and/or research experience and a definite t 
r Organic Chemistry and Biochemistry Appl 
for post (b) should hold a good honours 
n Entomology o oology, with research 
g experience Postgraduate cxperience 
rop protection or @ pest control establish- 
The successful candidates will be required to AND 
teach students working for a four-year Diploma 
in Tropical Agriculture and will be ex 
t to conduct research in their respective = 
i The Schoo! has available about 600 = 
res of land which is being developed as an = 
xperimental farm and research station, where = 
nvestigations in a large range of problems arc F oO R M I Cc A L I M I 1 E D 
being conducted 
we » tends 
University in the very near future. and teaching Formica Limited is a member of De La Ruc—a rapidly 
then may be up to Gencral Degree level. Contract expanding international group of companies with a reputation 
ippointments are normally for five _ years and tor leadership in a number of specialized fields 
The research department has a strength of 70 people, 
The 10 s at present located in Tynemouth, Northumberland 
£1 etn pave ie euaiinnan with planned to increase this number to at least double over the 
experience may be appointed at Senior Lec ew years, during which the department will move tk 
wer level in addition. children’s allows research building in the South of England 
we paid up to a maximum of three A major part of the present and proposed activities of 
gratuity at the cnd of the contract at the rate Formica Limited is inseparably bound to the use of synthetic 
1150 for each vear of satisfactory service and natural fibres in combination with polymeric materials 
entry point is fixed according to qualificatio Applications are invited from 


and experience This salary scale is, however Y | AL H 
nder review The College is fully residential PH sic C S S cISTS 
and members of staff are housed in pleasant HE EMI T ’ PHYSI | 
modern bungalows on the spacious campus C ~ S 
limate and living conditions are good Annual or Mi AL ENGINEER 
leave with three free return passages in four vears for research in the field of 
S granted to members of staff and their families . . . 
Application forms and an Information Brochurs Fibres and Fibre Resin Systems 
may b from the Assistant Registrar 
Collese Technology Oniy those with an excellent academic record and a genuine 
Square, London, W.C.1, who will also be glad enthusiasm for research in this ficld will be considered 
to answer any questions about these appointments The person chosen will join a new research group now 
being formed, and there are excellent prospects of rapid promo 
tion to Research Leader. 2 
TEA RESEARCH INSTITUTE OF He will receive a commencing salary of up to £2,000 pér 
EAST AFRICA annum, dependent upon his previous record 
PO BOX 91, KERICHO. KENYA COLONY Correspondence, which will be treated in confidence, should 


AGRICULTURAL CHEMIST be addressed to 
Applieations are invited for the post ot The Research Director, 
Chemist The duties of this post are: respon FORMICA LIMITED, 
for & routine ; con West Chirton, North Shields, Northumberland. 
ducting research on tea soils and on the nutrition 
t the tea bush Applicants should possess a + 
denice ia Gam Unienin Formica Limited—a subsidiary of the De La Rue Company Ltd 
together with at least two years’ postgraduatc 
experience A working knowledge of experimental 
is essential Salary is in the scale 
25 by £75 to £1,750 per annum: entry point 
ording to qualifications and experience Free 
uarters with heavy furniture. or an equivalent 
There is &@ contributory Pension 
Overseas leave, six months every three 
three months every two years, subject 
exigencies of the Institute's work: threc ; N 
local leave a year Free passages by sea IMPERIAL C€ Ol LEGE OF Bes Ik Ct 
tourist air are provided on appointment and 'N E ) KINGDOM ATOMIC AND TEC HNOLOGY 
nm overseas way = wife and oe under UNITEL NG i ; ASSISTANT LECTURER IN CHEMICAI 
een vears e Institute's researc station is ENERGY AUTHORITY ENGINEERING 
tuated in a healthy district of the Kenya High — : Applications are invited from chemical engi 
chemists or mechanical engineers 


ands, seven miles from the flourishing townshir require cers, physicists, 
or from mathematicians having experience in 


Kericho, centre of the largest tea-growing area 
EXPERIMENTAL STAFF applied science Ifthe person appounted. doe 
Catholic Churches, and good shopping facilities ' oin teams at Aldermaston studying a not have the Ph D. he can_work for this alary 
Further details relating to local conditions (e 2 ot theoretical and mathematical im scale £800 by £50 to £9 2 plus £60 per annum 
ncome tax. etc.) will be supplied on request arising in the field of nuclea “yr er family allowances and 

Applications, giving the names of two protes- ncluding hydrodynamics (partia : membership . : 
sional and one personal referee, should be sent erential equations) and neutronics (Boltz urther particulars from Profess rk Cc. Der 
by airmail to the Director. to arrive not later n transport equations), The 1.BM. 7090 bigh. Department of Chemical Engineering and 

ymputer is used for the numerical study Chemical Technology, Imperial College of Scien 
these p-oblems and Technology. London, S.W.7 

SOUTH MANCHESTER HMC. GROUP Applicants should have a pass degree, | Dlications should be sem by May 
Laboratory N ithington ospital, Manchester, 20 r viv nt qualification xper 

Applications are invited for the post of Assistant ah fields VETERINARY OFFICERS RESEARCH 
Biochemist Candidates should preferably possess n advantage Officers, Assistant Vete rinary Investigation Ofh 
1 first- or second-class honours degrec Associate- — cers Ministry of Agriculture, Fisheries and food 
ship or Graduate Membership of the Royal Insti- Salary : £640 to £2,005, according to age, Pensionable posts for men and women aged at 
ite of Chemistry The initial salary is in the and experience least 23 M.R.C.V.S. normally required, and 
range of £650 to £730 per annum (Basic grade A house or sub- postgraduate experience desit able Present 
Whitley Council scales.) The post provides excel- stantial assistance with house purchase will vacancies for Research Officers in virology, bac 
lent opportunities for experience in hospital bio- become available for married officers living teriology and biochemistry National salary 
hemistry, and the Biochemistry Department has beyond daily travelling distance scales £926 (at 23) to £1,269 (at 32 oF over) rising 
recently been modernized and fully cquipped Picase write for application form t to £1,420, then to £1,778 Promotion prospects 


ment would also be a most useful qu 
f 


than June 1. 1961 


qualificauons 


Superannuation scheme 


to the 

i > ce on 
Applications. with the names of two referees, Senior Recruitment Officer, AW.RE., i 
should be sent to the Group Pathologist, Withing- Aldermaston, Berks, quoting ref. 2938 /34 yardens, ondon ,. Or application form 
ton Hospital. Manchester, 20, as soon as possible quoting 130-173-265 / 61 Early ipplicatior 
advised 
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NATURE 


COMMONWEALTH 


EDP Pr ’ ind I 


EDP S»stems 


Supervision and Control 


DEPARTMENT OF DEFENCE 


STAFF REQUIRED 


DVANCED EDP SYSTEMS 


DESIGN, DEVELOPMENT AND APPLICATION. 


Analysis, Design and Development. 


Programming and Programme Development for Large Digital Computer 
Configurations. 

Data Transmission and EDP Reporting Techniques. 

Operations Research using Digital Computers. 

Advanced Techniques of Scientific Management and Numerical Analysis. 


Supervision and Control of Large Digital Computer Systems. 
of EDP Data 


Equipment. 
Appointments will normally be made within the following classifications, although 
suitable outstanding applicants may be offered higher classifications : 
GRADE 2 (£A2,655-2,989) and GRADE | (£A2,525-2,720) 
At least three vear practical EDP system experier with specialised knowlede 
and qualifica "s In “« r more he above fields req i 
GRADE 2 (£A2,265-2,460) and GRADE (£A!,849-2,070) 
At leas we Vear f prac is! EDP system experience with spe slised knowlede 
ind qualifications ne he above fields require 
SENIOR EDP OPERATOR (cai 
At least three vears practical experience in supervising and heduling tt perat 
figita r system r in supervising and con MR specialis 
lata « ind prepara staff equired Computer programn z and Jing 
lesirable 
in agreeme ema with the Departme Defence 
firs rave Canperra w Pp ce tor su ess'u App ann ar d his 
j ire A reas an goods w also be ansported 
( anberra w ising oF a ymmod “ be made available 
ipp ation person and pr onal résume uld be sent 
ldre by May " i applican he interviewed during 


The Official Secretary, Australia House, The Strand, London, W.C.2. 


OF AUSTRALIA 


ge-scale egrated EDP sys 


ms 


wine fields 


Collection and Preparation Staff and 


UNIVERSITY OF LONDON | 


UNIVERSITY OF MANCHESTER 


COMPUTER UNIT Applications are invited for the post of Research 

| Pellow in Chemical Crystallography in the Depart 

\r trons are nvited for the following ment Chemrstry n the Faculty Science to 

| indertake = imvestigations nt the structures of 

l n the scale ti ) | mmplex natural products f biological import 

p tho fance and novel structural § interest Excellent 

k art in the teach | facilities ar availabie for single crystal analysis 

vities of the | | ind trom mputation The Fellowship 

£1,000 valued at per annum, will be available tor 

r n new mputer year from October 1, 1961. in the first in 

“1 mt will be for tw tance, but renewal may be possiblk Applicants 

! will be given to candidates with ex- | should have had traming in single crystal analysis 

y n numerical ana nformation and should possess a Ph.D. degree or have had 
at least three years postgraduate experience 

Apr sions, with details { qualifications, cx Applications should be r ved not later than 

me ind names of two referees, t be sent | May 31 1961. by the Registrar, University ot 

t Director, University f ndon Computer | Manchester, Manchester, |*. from whom further 

{ 44 Gordon Squar W.HC.1. not later than | particulars and forms f application may b 


ined 


“ SHELL” RESEARCH 
LIMITED 


require a 


RESEARCH ASSISTANT 


for th 


CHEMISTRY DIVISION 
their Tunstall Laboratory, Broad Oak 
Road. Sittingbourne, Keat 


Division in 
t chemi 
des: gn 

and 


echniques 


ils 


i n ne 


imbers 


etermina gically ac 


App are nvited trom indidates 
with Higher Na al Certificate in chemistry 
r equivalen j me * » 10 years 
aboratory experie « experence if stfu 
menta ques analysis J be 
advantag 
Salary w be based « » qQualit 
Ss and exper Five-day week, staff 
restaura i ¢ Pension Scheme, bus 
Applica s in writing 


The Personnel Superintendent. 


(Reference TL /RA/DC). 
“ Shell Research Ltd.. 
Woodstock Agricultural Research Centre. 
Near Sittingbourne, Kent. 
UNITED NATIONS 
The International Atomic Energy Agency seck 
highly-qualified experts w Technical Assistar 
appointments in the following fields 
Agnmcultural applications 
(1) Korea 12 months 
(2) Moroce 6 month 
(3) Pakistan—-i2 month 
Analysis of n car raw materials 
(1) Indonesia—-6 months 
(2) Sudan—6 months 
Applications of rad topes in anima 
bandry 
Arecntina t 6 months 
Health physics: Philippines -6 months 
High temperature ceramics Argentin 
months 
Irradiation techmg Philippines -6 months 
Matcrial-testing rradianhon lunisia 
months 
Medical applications of radiornotopes 
(1) Brazil months 
(2) Philippines--6 months 
Medical phys Guatemala + months 
Neutron phys Gree I> months 


Nuclear physic Turk 2 months 
Prospecting for n ear raw materials Mex 
6 month 
Radiation dosimetry. Mex } months 
Radiot Indonesia’ -12 months 
Radiochemistry 
(1) Brazil—12 month 
(2) Indonesia -12 months 
Toxicology of radoactiv materials Yug 
slavia months 
Uranium chemical mcentrates productwor 
Mexico-— 3 months 
Uranium metal or xide production 
(1) Argentina—9 months 
(2) Mex 6% month 
Salarics range between ft2l and £298 per 
month. plus gener allowances all emoluments 
are tax-free For job descriptions and applica 
tion forms write ureently to Ministry of Labour 
26 King Steet. London S.W.1, quoting E9 
AEA * and stating post applied tor 
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exivi April 29. 1901 
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The work 
cludes 
biological evalu 
vire be set uf \ in Department of | opera of ink 
ivanced design into the Navy. Army and Air Force This Centre is and | f he 
these sequ mmencing with that for the Aw For and wt compounds in tissues, body fluids and the 
" armosphere The Laboratory has an exten 
sive programme work vering a very 
\ nber of vacancies exist in this Centre and the Services ‘ i experi | diverse range of compounds i” 
| 
| 
| 
(1) Ceylon—6 (possibly 12) months 
| (2) Mexi 6 months 
| Pak t 
ee 
Ma 


\pril 29, 1961 NATURE 


(United hingdom Atomic Energy Authority 
JAMAICA | 
ty TWO ASSISTANT 

MANAGERS 


are required by 


THE RADIOCHEMICAL CENTRE. AMERSHAM 


POST 1 (Ref. 342 61) An experienced PHYSICIST is required to tak 
charge of two teams within the Physics Department which are working on 


nucleome instrumentation and the highly accurate measurement of radio 


Applicants must have a good honours degree in physics and have had 
considerable experience in several of the following fields 
The design of clectronic equipment involving pulse circuitry or of 
nucleonic Measuring equipment dosimetry of ionising radiation 


measurement of radio: itv: elucidation of nuclear decay schemes 
of radioisotopes in industry or research 

POST 2 (Ref. 34461). A CHEMIST, ENGINEER or PHYSICIST js 

WORLD HEALTH required to take charge of a group which develops and manufactures sealed 

ORGANIZATION sources of alpha, beta and gamma radiation for clinical, industrial and 


scientific uses 


Cathons 
weeks of the date ot ue of Applicants must have a good honours degree or equivalent They must 
sement, for past o have had substantial relevant industri rexperience which should 


QUALIFIED CHEMIST 


To serve as chemist f F starung salaries will be based on experience wyhin 
n LAGOS (Nigeria luat +>.590 
man 


include handling radioactive 


The appointments will be in the grade of Principal Sctentific Officer and 
the range £1,840 to 


Both posts are superannuable and financial assistanc 
towards the purchase of a house 

Apply to the Personnel Officer, the Radiochemical Centre, Amershan 
Bucks, quoting the appropriate reference 
aboratory 
requirements 
mr { 


menda ns 


methods 
Peertscipetetnn UNIVERSITY OF SHEFFIELD UNIVERSITY OF BIRMINGHAM 

: ns are invited for the W. J. Rees DEPARTMENT OF CHEMICAL 
wship tenable in the Department ot | ENGINEERING 


ybject of the Fellowship is to advance | purer (£1,050 by £50 to £1.400 by £74 


REQOLIREMENTS Degree f - ctor Technology in the Faculty of Metal- | Applications are imvited for the p 
D Scien 
n the field of Refractory Matcrials #1550 by £75 to €1.850): Assistant Le 


€ 


candidates should already have sor to £950) in Chemical Engincering 


but not necessarily in this field é nitial stipend will be related to qualifications 
be five vears, but the appointment } experience A knowledge of cither petr 
vears in the first instance and there production enginecring ' t loid 
renewable annually {arUing | phenomena desirable but not essential 
\ rmaily t tl from October | 1961 arries 
norem £50 and A n ily allowan benefits 
higher sal may be pad t car ons (threes pies) naming  thre« 
6.000 ¢ nr n date wutstanding qui ms and exper ‘ sent by May 31. 1961. to the 
rising b ncrem ence Assistant Rewistrar (Science) The University 
Applications (the pe inciudin |} Edgbaston, Birmingham, 1S. from whom (further 


part é may be oPtained 


f | 
than May 29. | NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING 
UNIVERSITY OF AUCKLAND CUNIVERSITY OF READING) 
NEW ZEALAND The Chemistry Department has two vacar 
SENIOR LECTURESHIP OR LECTURESHIP R 114° Experimental Officer requir 
N ELECTRICAL ENGINEERING - rt in nm ruminant nutrit 
the above-men and milk ithe t © be responsible tor 
University | analytical t cluding gas chromatography 
higher and other ’ techniques Candidates 
should have suitable analytical experience Re! 
experience som Sab 61/15 Assistant Experimental Officer required t 
t a Seniwr Lecturer is studies of mineral metabolism in cattle 
l NIVERSITY OF CAMBRIDGE rising £2,000, ang tor a Le 2 Candidates should be interested in both chemical 
! r annum Commencing salary within | analysis and working with animals radix 
HOOL OF VETERINARY MEDICINE i riate scale will be determined according | should be graduates or hold A.R.1¢ 
ssistamt required to work | ¢ u : and experience An allowance wo an equivalent qualification. or tor 
tory diseases Post will be made wards travelling expenses Experimental Officer post GCE 
ic-cultur methods Further particulars and information as to the vw an equivalent if under 22 Salary scales 
i be an advant method of application may be obtained tr 14. €1.057 to €1.3%6 61/15, £450 10s. to 
nm not essential Secretary Association of Universities i9R3 \ ntributory pension scheme is n 
apply t the Administrative British Commonwealth. 36 Gordon Square , operation 
ot Veterinary Medicine don, W.C.1 Applications close, in New Zealand Application forms from the Secretary, N IER D 
Cambride and London m June 18, 1961 Shinficld, Reading. quoting appropriate ret. no 
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Divis 


rnc, 
Chemis 
The 


Honours 


Experience in resear 


and some 


qualificat 


9x0 


> 
> KS 


tA 


be 180 


SIRO. is 
which the 


partwulars supplied 


Soenufi 
London 
(quoting 


ictoria, 


and experience 
per annum, 


on Officer 
> 


AUSTRALIA 


hemustry, hemic 
ApDlications 
nm their current 
determinatio 
research in th 
nsects and micro-organisms 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION 


ORGANIC CHEMIST 


(TWO POSITIONS) 


il Resear 
for two posit 
biologica 


graduates majoring in Chemistry r 
on natural products 


S essential 


f handling biologica 


£4 2,395 


less than 


within the ranges 
or within 


£A 2,720 


rresponding 


May ultimately «# he 


application 


No. 606 25) 


appointment is made 


Australian Scoentific 


should he 


programme 


field embra 


Preferred age 28 to 3 
pension and life insurance 
2644 10 J. G 


one of the 


years 


candidate 


entia nierview 


industry or in 


disclosed to 


he will be 


a 


PERSONAL ASSISTANT 


ind potential general manager for a dairy company employing about 1,000 
in processing, bottling, wholesaling and retailing in the Midlands 


directors and will assist in developing an 
idditional profit unit with its own processing dairy and fleet of vehicles 


Candidates must have a public school education followed by commercial and 
experience in the dairy 
ind selling foodstuffs 


Initial salary £1,750 with car, non-contributory 
Please send brief details in confidence quoting 


Smith 


MANAGEMENT SELECTION LIMITED 
17 Stratton Street, London, W.1 


our client 


given full 


s fully 


company 


Terms of App« 


INSPECT 


Qualifications 


OR OF 


Diploma or 


Mining of recognized School 
University At least five years 
preferably in metalliferous mining 
including knowicdee f underar 
tion practice 

Age Limits 24 4 

Duties t ' nent ’ 


On agreemer 


MINES 


NORTHERN RHODESIA 


dearee in 
Mines orf 


experience 


ndustry 
nd ventiila 


one tour (346 months) with prospect of 
anent appointment after ai probatwor 
period Emoluments in the scale £1,065 1 
£2,095 Free passages, Quarters at renta 
free medical attention, generous lca taxa 
tion at local rates 

Apply to Director of R ntment 
Colonial Office London, S.W briefly 
Stating age. qualificat: and expe and 
quoung BCD 06 


Appl: 


Society 
The 
Kumasi 


addition 


gtamme 


College 


campus 


KUMASI 


cautions are 
a) Lecturer in Ph 


Contract 
years, and may be 


in Pharm 


Lecturer 

post (a) should hok 
Pharmacy ; for post 
Pharmacy in b 


be eligible tor regi 
Great Britain The 
expected 
Qualifying Examina 


to teach 


of Great Br 


Ghana Gove 


College ot T 


University in the ve 
may then be up to 


to teaching 


Toxic Plants of the Country 
being carried out i 


of Science 


GHANA 


SCHOOL OF PHARMACY 
COLLEGE OF TECHNOLOGY 


armaceutical Chemistry 


acog 
j a degree in 
(b) a degree in 


th cases the app 
pharmacist 


Stration as a4 


Osy Applicants 
Chemistry 


invited for the following posts 


bh) 


lor 


or 


ther Botany 


camt shou 


a 


n 


successful candidates will be 
up to the standard of the 


tion of th 
itain 


ronment intends 
echnology as an 


ry near future 
General Deer 


Pharmaceutical 


to establish 
autonomous 


duties, the candidates w 


mn conjunction 
and Technology 


Medicinal 
This programme 
with Chelse 


appointments are normaliy tor hi 


renewed Three month 


salary sca 


be expected to participate in a Research Pro- 


of Investigation of th and 


a 


€ 


14s Ihe 


now unde 
wances ar 


um of three, and a gratuit 


residential and members of st 
mr pleasant modern 
climate and living conditior 
free return passages 

vt st aff ar 


bungalows n 


the spac 


of £150 f 


alifications and 


notice of resignation of an appointment is _ re 
quired on cither side The contract 

is £1,063 by £57 10s. to £1,868 

entry point is fixed according t 

experience This salary sc is 

review In addition, children’s a 

Paid up to a maxim 

at the end of the contract at the rate 

each vear of satisfactory service 


The College 


afe ROOK 


n Brochur 


us 


d 


m the Assistant Registrar. 


Annual leave with three 
four years is granted to memt 
their families 

Application forms and an Informat 
may be obtained fr 
Kumasi College of Technology 
Square, London, W.C.1. who will 
to answer any questions. cither alx 


29 Tavistock 
also be gia 


UNIVERSITY COLLEGE OF WALES 


ZOOLOGY 
he Chair 


not less 


obtained fr 
together 
should be 


T MAELGWYN DAVIES 
Registrar 


UNIVERSITY OF LIVERPOOL 
Applications are 
Lecturer or 


invited 


Lecturer in 


The initial salary 
to £1,250 per annum 
fications and experience 
cauions Staur are 
and experience together 
referees. should be 


May 10, 1961. by the 


Liverpool 


3, from whom further parti- 
may be obtained, quot ‘- C.VIN 


don 


Lecturer 
for single 
men 


May 13 


Opportunities exist fx 
and highcr 


men poss 


Forms trom M 
and Scientific Register 


1. quoting 
1961 


ate Demonstrators (male) in Departm 


Ww promotion to 


of the School or about living nditions in Ghana 
ROYAL MILITARY COLLEGE OF 
Science, Shrivenham, Berkshire. requires Grad 


ent of Elec 


grades Quarters availabic 


bility of houses 


for marrnec 


nmistry of Labour, Technica 


(K) 
D 200/1A 


King Street, Lon 


Closing dat 


trical and Instrument Technology Teaching a 
niversity level © assist in pervision t 
Students’ laboratory work and ir search by 
Staff and Students Extensive well-equipped 
laboratories Opportunities to cngage in person 
research towards higher degre n ficlds of ck 
trical ecnginecring electron mpuuing 
servo-mechanisms. Qualification first seck 
class honours deaeree or equivalent tn electri 
engineering or physics Salary range 1 
£910, superannuation under F.S.S.1 AD™m 
ments normally three years, but may be extended 


and ex 
pk gisla pect { mines and 
The Organization's Laboratories 
Fishermens Bend. Melt toe 
gations aimed at the yeactive sub i 
stances, natura rie es studies of 
Applicants should bc hold equivalent 
qualifications) and an interest 
logical problems xperi materia! will be 
an advantage, 
; Salary: Dependent on | to 
£A 2,720 per annum or to £ ranges: for 
senior level £41,510 per annum or per annum 
Salary for women will per annum COMME raics for men 
mit of the range wit gina) ‘sige 
Mr E. J. Drake, Ch Lit, Liaison Office 
Atrea House, Kingswa wc” 
= 
to whom applications Appointment addressed b 
| 
| In 
have n retained th t 
‘ hee elained to advise on this appointmen ia 
apt 
| 1 
. 
| 
k 
=A 
in no circumstances will identity bc he cies 
permission after a confide at whic) eee details of (ic 
appointmen 
ive 
ABERYSTWY | ssis- | 
DEPARTMENT Of ta ot | 
Applicatons are invited ot | ¢ in the rangc 
Zoology at a mmencing salar MEE than | £8 ording to age ae 
£2,600 per annum qu | 
Further particulars can be ademic qualifica 
Registrar Ten copies of ap t with the names | ee a ee 
with the names of three ref of cived not later ee 
by May 20. 1961 tr, The Un 
ulars 


\pril 29, 1961 NATURE 


LONDON COUNTY COUNCIL Two exceptional opportunities with one of the 


SCIENTIFIC BRANCH largest producers of day old chicks in this country 
EXPERIMENTAL OFFICER, AND 


Ge GRADUATE MATHEMATICIAN, STATISTICIAN OR ECONOMIST 


pchton. E.6. Duties involve chemical con to apply automatic data processing techniques to various problems, 
new plant and ass ated research : 3 
y both scientific and commercial, in several departments Previous 
Salaries: Experimental Officer, £750 to 
£1,140; experience with an electronic computer, although preferable, is not 


Assistant + oa Officer, essential, and persons graduating this summer will be considered for 
540 to £750. 
the position. 


slaries according to age and ex 
Experimental Officers must hold 


chemistry of GENETICIST/BIOMETRICIAN to design ind analyse experiments 


Experimental Officers a 
Saal on in a breeding programme An Honours graduate is required, with 
ncluding chemistry research experience in genetics, animal or plant breeding The 
subject at advance 
an equivalent qualification person appointed will join a team already engaged in various aspects 


Medical Officer of Health, of research into poultry improvement 
1064 4), ¢ int ! ndon 


Starting salaries are subject to negotiation and depend = on 
qualifications and experience. Successful applicants will be eligible 
to join the company’s contributory pension scheme 


HUNTING TECHNICAI : 
Application forms from 
SERVICES LIMITED 


he following staff for overseas work = S THORNBER BROS. LTD. 


ds up to two years 
(Dept. N) RESEARCH DIVISION 
: (APPOINTMENTS) 
| MYTHOLMROYD - HALIFAX 


a sound practica 


tigated crops such as rice and cotton Eaves YORKSHIRE 


1 AGRONOMISTS 


is 


2. SOIL SURVEYORS 
Minimum qualifications ure Science 
Degree and preference w be given to men 
with experience in soil survey abroad 


3. GEOLOGIST OR PHYSICIST 

with experence ground water hydrology 

The work wil vo drainage investiga- 
ns including tube-wells 


4. CHEMISI 
slytical work in vils Qualifica 
degree of its equivalent and 
experience in so 


HEAD OF RESEARCH 


wala Ies t ? Ampex Electronics Ltd., a member f the Ampex International Organisation, wishes 
Manager, H inting Surveys ., to appoint a highly-qualified person to head its Research Department 
Way, Boreham Wood, Herts 

Ampex manutactures and markets a wide range of precision magnetic-tape recording 
and memory equipment which has many varied applications military. educational, 
ndustria and research In on to product development and manufacture, the 

sup devotes large sums each year to basic research 


Applications for the post are i > from Physicists and Electrical or Electronic 
Engineers with a first- or second-class honours degree who have a good record 
sf successful personal research and surtable experience in the direction of research 
good mathematical background ts essential and an existing knowledge of the field 
magnetism is desirable bu: mot essentia 


Applications are nvited for a Research 
nder the Agricultural Research Council) im 
JYepartment of Botany Candidates should 4 
graduates with qualifications in botany of 
1 apnplican 
plant tissues Facilities for studying tor a Re Depar men He w i initiate, Conduct and report on fundamental investiga 
gher degree are availabl Salary t400 per f ransducers and particulate and her media applied to magnetic recording 


ther memory systems Publication of suitable material is encouraged and facilities 


essiu 


Appl ation hould be mt not later than for liaison with other research groups in the U.S.A. and elsewhere will be provided 
M “ 13 1961. to Dr. E. W. Simon, Department This is a senior appointment and the salary, which will be commensurate with qualifi 
. Botan che University, Manchester, 13 cations and experience will exceed £2,000 per annum 


Contributory Pension and Life Assurance Schemes 
HM. CHEMICAL INSPECTORS OF FAC Free Sickness Insurance 
Please write or telephone jor an application form 
men or women normally at least 35 
40 on March 1. 1961 (with extension THE PERSONNEL MANAGER 
Forces service and Overseas Civil AMPEX ELECTRONICS LID, 
Service) Duties include giving expert advice ARKWRIGHT ROAD 
questions which arise from administering READING, BERKSHIRE Reading 84221 
Factories Acts Qualific: I 
\.M.1.Chem I A Inst.P or 
ass honours degree in appropriate subiccts 
least two years’ relevant industrial experience AGRICULTURAT RESEARCH COUNCIL experience essential Appointment in Scientific 
desirable Starting sale nncr London) trom | require an honours graduate in biochemistry or | Officer (£7 , or Senior Scientific Officer 
1.516 fat 3S or ur $ 3 vr ove related subjects to work on biophysical problems | (£1,342 to £1,654) grade according to qualifications 
Scale maximum £2 MOTION Pros concerned with czgs at the Low Temperature Re and experience Superannuation under F.S.S.¢ 
Write Civil Service Commission 7 North cs search Station, Cambridac Good knowiedge of Applications, with names f two referees, to 
Street, London, W.1, for application form, quot general chemistry and physics or physical chemis Director of the Station, Downing Street, Cam 
S (5293 /61. Closing date May 25, 1961 trv. an interest in protein chemistry and research | bridge within 14 days 
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CANADA 


RESEARCH 


THE PATENT OFFICE 


| | completely up to date and will give you 
inside knowledge of new manufactures well 


| thead of the public at large 


| | 
| offers an interesting, well paid job with good prospects to suitably 
| qualified men and women in congenial working conditions CHE MUS cS 
| 
GRAIN RESEARCH LABORA! 
| | BOARD OF GRAIN COMMISSIONERS 
interest Y ou ll be dealing with inventions from the 
| whole world in your chosen subject. By its INNIPEG, MANITOB 
very nature the work will inevitably maintain | 
$7.860 
| your knowledge of science and technology | LP TO $7,866 


fertake j j res 


| 
salary Ihe training salary for the first two years 1s cnet 
£793 and £824. On satisfactory completion Setaits ‘ 
the scale is £941-£1,719 by regular incre- | € first mstance 
| ments, but there is a jump in the scale to | en , DOA 
| £1.324 five vears after entry. or onlv four or N Employment S ‘ 
} even three in cases of special merit. Ap- | 61 Green Street, Lond “ 
| proved postgraduate experience fetches a | 
| higher starting salary. One promotion only, 
| | of which prospects are excellent, raises your | MIDDLESEX COUNTY COUNCIHI 
| maximum to £2,715. Reasonable proportion DUCATI 
of sull higher posts up to £3,865 all filled | THE - RRO GHS HENDON LONDON 
| exclusively by promotions from entry grade. | NWa4 
} | } Princip im BS Ph D 
| | | | tuated nie tine 
qualifications I first- or second-c nou 
degree in physics, chemistry, engineering or Sandwict yur 
| mathematics, or an equivalent such as | rk Duc 1 
| A.R.L.C., A.Inst.P., or corporate membership 
of LC.E., .Mech.E.. or LE.E., or first- ot members of th me staff 
second-class honours Diploma of Technology | offered Aric , 
cl ( ERI DI 
i ELE TRIG AL EN NEERING I \RIMEN 
| Lecturer in Applied P ‘ mould 
Pr t 
conditions Locauion, London five-day week Annual tror \m mt t ‘ 
leave 44 rising to 6 weeks Posts are per industria 
manent and pensionable (non-contributory) , 
| 
Write or telephone for further information, or for a visit to the * 
Patent Office to see the work, entirely without obligation. The | Hall. 
| Superintending Examiner (B Staff), The Patent Office, 25 South- | C & GURR. MSc. Pt 
| ampton Buildings, London, W.C.2. Telephone HOLBORN 872! 
Ext. 324 | UNIVERSITY OF SYDNEY 
| ila | CHAIR OF PHYSICS (HIGH EXERGY 
NUCLEAR PHYSICS 


UNIVERSITY OF BIRMINGHAM CilTY OF PORTSMOUTH j will t ; 
EPARTMENT OF BOTAN) COLLEGE OF TECHNOLOGY 


PHYSICS 


UNIVERSITY COLLEGI 


IBADAN. NIGERIA 


Ww \ 


Bot th I sormination Dart. memodation 


UNIVERSITY OF LONDON it 
GOLDSMITHS COLLEGE paid tos ~ 
TRAINING DEPARTMENT wife and us vid nicer | MEDICAL RESEARCH COUNCH 


Apr 


| | 
} 
f 
q 
| 
| 3 
the posts of (a) | rate of £A.4.250 per ann plus 
will adidates | > trcal Pt stments (at present £4.36 
I to | University Prot rial Supera 
i t the New Sout Stat thon 
T it ind tht ‘ wa es Pension | Hampsicad NW Dut 
part t fered | primarily t t tt t i 
n ca Det x p naming thr nes, but tin t h 
G f Higher Education Over- | professior t hould th 
New Cr Lond S.E.14, | s Woburn Sq London, W.C.1. trom | Director, National Institute for M 
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RUBBER PRODUCE 
ASSOCTATION 


NATURAI 
RESEARCH 


PHYSICISTS 
and 


CHEMISTS 


AUSTRALIAN NATIONAI 
UNIVERSITY 

NSTITU Tt ol ADVANCED STI 

POSTS IN THEORETICAL PHYSICS 


DIES 


\ 


(CHEMICAL SOCIETY Al 
tlamt is req f ter 


red 


EDITOR 
and 


t 


4 VACANCY EXISTS FOR A SCIENTIFIC 


work fur Nut 


on 


SCIENTIFIC LIAISON — JAPAN 


Physical 


excellent 


Unique opportunity for Physicist or 


Chemist with broad scientific interests and 


command of the Japanese language. 


Major American Company has available a stimu- 
position in Japan. Strong 
Period of assignment in 


lating scientific liaison 


emphasis on basic science. 
Japan three to five years 
and Son, Ltd., 


Reply Box 962, T. G. Scott 


1 Clement’s Inn, London, W.C.2 


to 


MIDDLESEX COUNTY COUNCIHI NIGERIAN COLLEGE OF 


EDUCATION COMMITTEE SCIENCE AND 
COLLEGE OF TECHNOLOGY ENUG( 
pom tons ar vited 
Act turer Grade or I 
MS urveyving Senor ture 


NFI BRANCH 


BRI 


DEPARTMENT OF CHEMISTRY 
Applicat ted for the follow posts 
rom Sepremb 
LECTURER IN ZOOLOGY AND GENERAL 
PHYSIOLOGY 
To teach part 


ASSISTANT LECTURER. GRADE IN 
GENERAL PHYSIOLOGY AND ZOOLOGY 
nd 


ARTS 
TECHNOLOGY 


AUCKI 


AND 


UNIVERSITY OF 

NEW ZEAIT 
LECTURESHIP OR 
IN CIVIL ENGINEER 
Applicator t nvit for t 
t 


SENIOR 


GURR 


Chict 


UNIVERSITY COLLEGE OF WALES 
WELSH PLANT BREEDING STATION it 
PLAS GOGERDDAN 
Near ABERYSIWYTH 


uld be 
rticult 


with th 


LECT? 


AND 


RESHIP 


i] 
J 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Ass require physicis ind chemists | 
we » undertake researc > mers The | | 
wishing make heir areer researct 
Candidates s ild ssess a good honours 
Jegree, some rese experience would be 
gt ve it y and « isiasm is | 
giver every en iragemen ding 4 | | 
ind responsit y Salary initially w be 
n the range £760 £1,695 according 
wwe, qualif s and experience, witt | 
superannua fer the FSS.U_ scheme 
ind an allow r childrer Pleasa 4 
working in laboratories ated | | | 
48-56 Tewin Road, Welwyn Garden City 
Candidates f erseas should 
| 
Senior Fellow and Senior Research in the | 
Department Theor sl Phys whict s | 
pp tis with expericr n clementary particle irade | i 
hy Tt presem acaden statt t th > 
week September, 1961 Contra salar 
ibe Fellow is ¢ ca Senior Lecturer, Grade I, 2.44 
study ave on full pay. plus a4 ntribu- | 44 
n towards trave xpenses very | to €1.824 £762 to £1.74 
yea salary ran for num (plus wducement addition t1s80 1 
he FSS pattern. Reasonable travel expenses | phys y Dit I gy. time | 
WE ire paid and assista “ t prov lex and prof rses I from 10 to 18 month 
_A summary of condition of appointment is avail: | Candidates for both posts should hold a good | sages including wife, | Children’s mair 
f the Brit h Commonws th Gordon Squat | t and fav APPropriate nan rant uD to 4 per annun passag 
and fon M % 1961 | Salar with ! A 
| ner at xperien nd nan ft teres 
meuistant Lecturer. Grade B. £828 to £1.40 hould b t to the Council for O 
may be men or wor hould have a goo? | rding May 1 961 
rs deer n chemistr as tt work nd exper 
they should be able to translate simple | wi picted “applications shou 
Salary he range | , { within fourteen days of the app — 
r by £50 per mum to ¢ nic advertise t 
Applications, not later tl M tw the Edit Educati 
Wo. from whom turther particulars may b« deere un © profession 
3 
» honours deere ite juiva t in bi Apt ‘ Dt Lecturer £1,250 mr t 4 
hy Rice pret t ! pr vacancy for an Assistant Experimenta cont r at Commer : with th 
ad om writ t Ens h Know the Statior uncy is the Dev pmer ‘ t determined line t 
languages pecia Spanish. w jt Genetics Sechon nd th work ern \ is mad 
tageous Sca #690 to £1,750. with start primarily with rding and handling of n Xf 
g salary according to ag jualifications and | material Applicants sh graduates in ag Further part nd inforn tt 
x perience Superant t nder rsst tur r botar wiih ¢t nethod am ation t m th 
ei Applications, giving ref by May 20. 1961. to | graduate in the summer Salary on the | Secretary. As tion oft sit th a 
Director. Commonwealth Burca Anima scale £451 Qs. at age 18 > maximum British Commonwealth, Gord Squar Lor 
Rowett Research Institute. Bucksburn, | Applications in writing, names of tw ton, W.C.1. Application New Zcaland 
| erees, to t Secretary before May 31, 1961 d Lor ’ 
| 


UNIVERSITY OF HONG KONG 
LECTURESHIP IN BOTANY 


AM non are mvited tor the above-men 
ned post. Preference will be given t applicant 
th xpenen n plant physiology or dk 
persons experienced in 
ran Botany should pply Annua 
alary perannuable) is: £1.575 by £50 to £2,175 
ar r t1.200 by £40 to £1.680 (woman). There 
‘a in expatriation allowance of £225 a year 
f applicabk Salaries, are under review The 
j ene tom me tax in th ¢ ny s m 
arat “ First-class sca passag are pr 
led | x Patriate staff and ther tam 
and icaves Nc mmodation 


ible rental is provided for those receiving 


t her particulars and information as to th 
thod f application may be obtained trom the 
Secretar Ass oof Universities f th 
British Cofmmonwealth, % Gordon Square, Lon- 
jon, W ¢ Applications close, in Hong Kong 
and Lor on June 2, 1961 


NATURE 


NATIONAL COLLEGE OF FOOD 
TECHNOLOGY 


UNIVERSITY COLLEGE OF 
GHANA 


Am troms are invited from suitably qualified 
araduat for Research Fellowship in the Division 
t Se Scrence of the Faculty of Agriculture 
Salary le (under review) £61,000 by £G 50 

iG bar) by t 1,800 
tG 1850 per annum Entry point according to 
yuabficatons nd experience rsst Qurtfit 
an vd ther allowance Passages tor 
Ipp t and family on appointment, icave | 
2Orma termination Part-furnished acc 
modat at a charee not cxceeding 7.5 ont 
sala 

Detailed applications (six copies) naming 
hree referees by May 10) 1961 to 
Secretar Inter-University Council tor Higher 
Educat Overseas, 29 Woburn Square. London 
W from whom further particulars may b« 
»*htained 


UNIVERSITY OF ABERDEEN 
DE PARTMENT OF PHYSIOLOGY 


\r ms invited for A Semor Research 

i wship. salary not less than £1,100 per annum 
FSS A Junior Research Fellowship 

’ y within the range £800 to £950 per annum 
Both appointments, which are 

St the U.S. Public Health Service, are 

r three years, beginning n September | ofr a 

fate ¢t be arranged The Fellows will torm a 


ant led by Dr. H. W. Kosterlitz. to investigat 
of the action { morphine and 
the al@esics peripheral autonomic 
rv One Fellow should have some 
aperier n pharma logical te t ind the 
her mm neurophysiological techn 
th jctails and torm f aon may 
tained from the Secretary hal Col 
Aberdeen to whom applications § (three 
pres giving details of qualifications t and 
h am f two referees, should be submitted by 
Ma 19H! 
X BIO! US 
Ix tive Editor required fr per fical pro 
ge screntific information service n biological 
Oreanizing ability. knowledge of indexing 
ncip ncluding mechanical methods, wid 
if iterests, and expericn press work 
lessrable qualifications tor the post, and 
will be determined a wdingly Place 
work will be in London or Oxford 
P “ ply. giving full details qualifications 
‘ to the Managing Director, Per 
amon Press Limited, 4 & § Fitzroy Square, Lon 
jon, W 
EOPHYSICISTS DEPARTMENT OF 


st IENTIFIC AND INDUSTRIAL RESEARCH 
pensionable posts (graded as Geologist or 


Senior Ge gist) in Geologica Survey and 
Museum, I jon. for men at ast 21 on July 1 
va Duties are concerned with 
rveys in the field sndidat s shou 
: mn 1961) first 
h s deagrce in ecology gcoph 
r mathemat together with a ufiversity qual 
f mn. t at least first year standard in geology 
and 1 physi or mathemat roan yuivaicnt 
ilification Expericnce in ap 1 geophy < 
ivantage At least three years’ postgraduate 
' ther approved experience necessary for ap- 


Inner London 


‘ ) rding t qualifications and 


ipericen Starting pay may be abov minima 

prospects Write Civil Ser Com 

7 North Audiey Street. London. W.1 

pplication form, quoting §/5298/61. Closing 
May 18, 1961 


3 


April 1961 


UNIVERSITY COLLEGE OF 
RHODESIA AND NYASALAND 
Applications are invited tor (A) Lectureship 

(B) Assistant Lectureship in Mathematics. Salary 

scales: (A) Grade I, £1.600 by £50 to £1.900 per 

innum Grade If, £1,350 by £50 two £1,600 p 

annum (B) £1,200 by £50 to £1,350 per annum 

Passages to Salisbury for appointee, wite and 

dependent children on with allow 


ance for transport of effects lator 
and Medical Aid Schemes Unfurnished accom 
modation at rent of 1% per cent of Assis 


} tanc given for trienmal visits Overseas 


Detailed applications (six copies), naming thre« 
referees. by May 25, 1961. to Secretary, Inter 
University Council for Higher Education Overseas 
29 Woburn Square, London. W C.1, trom wh 
further particulars may be obtained 


PEMBURY HOSPITAL 
PEMBURY. KENT 
Technician required t& assist. the Physicist 
attached to the Radiotherapy Department Whit 
ley Council Salary and Conditions 
Applications, stating qualifications and exper 


hence of applied physics. with the names of tw 
| referees. should be addressed to the Surg 
| Superintendent 


a full-time 


UNIVERSITY OF SHEFFIELD 


Through the gencrositvy of Batchelors Foods 


| Lid, The University offers a Research Fellowsh p 


in Biochemistry or Microbiology tenable trom 


October 1, 1961, and open to graduates of any 


British University The Fellowship will be ten 
able initially for a period of two vears and may 
be extended for a third year Value £45¢ 
year Th Fellow will be required to purs 


of research in the University 
ynditions approved by th 


f Sheffield 


Head of the Department concerned 


Applications (two copies), including the name. 
and addresses of referees and. if desired, copies 


| of testimonials, should reach the Registrar (trom 
whom further particulars may be obtained) by 
May 20, 1961 


UNIVERSITY COLLEGE OF 
SWANSEA 
Applications are invited for a Lectureship in 
al Engineering Salary on the scale £1,050 
850 per annum Membership ot FSS t 
‘chi idren’s allowance scheme 
Further particulars may be obtained from the 


| Registrar University College Singleton Park 
| Swansea, to whom applications (six copies) must 
| be sent by Mav 20. 1961 


| NATIONAL COLLEGE OF FOOD 
TECHNOLOGY 
GEORGI S AVENI 


| UNIVERSITY COLLEGE OF WALES 


ABERYSTWYTH 
Applications are invited for the post of Assis 


} tant Lecturer in the Department of Applied 
Mathematics, to take up duties on October | 


1961 
Further particulars and forms f application 
an be obtained from the Registrar, to | whom 


applications should be sent not later than May 


1961 


ONTARIO CANC 
FOU NDATION 


HA 
HAMILTON GENERAL 


AGRICULTURAL RESEARCH COUNCIL 


require an honours graduate in organic or physica 


chemistry at the Low Temperature Research 


Starion, Cambridge, to work initially on prob 


ems concerned with flavour and odour in meat 


and bacon Some research experience desirable 
but not essential Appointment in Scientific Off 
tr (£°38 to £1.222) or Senior Scentific Officer 


t1.342 to £1,654) grade according to qualifications 


and experience Superannuation under FS St 


Applications, with names of two reterces. t 


Director of the Station, Downing Steet, Cam 
bridac 


physics or equivalent 


untrained honours 


ate is $5,000 per annum : 
Applications should 
further details may 


NATIONAL PHYSICAL LABORATORY 


Teddington. Middlesex. require Senior Scientific 
Officers Scientific Officers in Acoustics Section ot 


Applied Physics Division (a) To investigate 
methods of noise measurement Supervision of 
measurements in field and control of subjective 


istening experiments Experience in statisty 


applied psychology, or electronics useful (b) 1 
improve standards of instrumentation f sound 


measurement at Classical 
physicist with interest in instrument design sur 
able Qualifications First- or second-class 
honours science degree or cquivalent For senior 


post three years’ postgraduate research experience 
required Minimum age 26 Salaries: Scientifi 
Officer, £773 to £1,267: Senio 
£1,392 to £1,714 Starting point dependent upon 
experience Forms from Ministry ot Labour 
Technical and Scientific Register (K), 26 King 
Street London Swi quoting 1A 
Closing date May 24, 1961 


Scientific Officer 


cM 
ST. GEORGE'S AVENUE, WEYBRIDGI 
Principal: J. D. Mounfield. MSc.Tech, Ph.D 
F.RIC 
LECTURER IN PHYSICS 
Applications are invited for the post of Lecturer es | 
n the College from graduates in pbysics or 2 
chemical enginecring The duties will be mainly ee 
} concerned with postgraduate and four-year sand ois 
wich irses in food technology Facilities tor 450 
research are availat Salary scak £1,370 by Sy 
‘ 
ir at £3 and one at £40 1 
Starting salary dependent 1 qualifications and eee 
experience 
Application forms (obtainable from the College) 
| Should be sent to the Principal as soon as pos- | aes 
sibl 
ible | = = | 
METAL BOX COMPANY LIMITED 
RESEARCH DEPARTMENT 
A vacancy exists in the Analytica! Se n Pad 
Research Department for a 
GRADUATE CHEMIST | aN 
ake over investigations into the extract 
these problems presents very nsiderabie 
difficulties and requires the use of the whole 
range of methods developed by modern eas 
analytical chemistry primary interest in 
imalytica research therefore essentia 
Interpretation of the results will require a | ee 
full understanding of the work going on in ——— Burs 
many entres > ths country and abroad | 
Excellent equipment and considerable ex | 
. perience are available to support the investi- | eae 
gations 
‘ _— — Applicants, men or women, should have er 
in Honours Degree in Chemistry or should : ee 
hold an equivalent qualification A Higher = — ae 
Degree and r further research experience 
would be highly desirable 
Please apply Ret Chem. 9 Vee. 
Administration, Research Departmen 
THE METAL BOX CO. 
Kenda Avenue, Westfields Road Acton, 
London, W he 
PRI 
LECTURER IN CHEMISTRY 
Applications are invited for the post of Lecturer we 
n the College from graduates in Chemistry Of | > "nana 
Biochemistry The duties will be mainly con- 
erned with postgraduate and four-vear 
wurses in food technology. Faciitictr 
are available Salary scal £1370 by four at | 
£35 and one at £40 to £1.550 per annum. Start- 
nee 
Application forms (obtainable from the College) 
R 
_ 
HAMILTON, ONTARIO — 
east an honours degree in 
Some experience in hospital physics is desirabie 
but mot necessary. An interest in research in Pe 
clinical physics or radiobiology is expected 
Minimum tial salary for 
eral pension scheme 
fr be obtained | 
R. J. HORSLEY : 
Senior Physicist. | 
| THE BRITISH OXYGEN COMPANY 7 
Limited hav a vacancy in the Information Sec- | 
sla | tion f their Scientific Division for a graduate 7 me, 
| science or engineering The work includes 
| abstracting and literature searching and covers a cae a 
wide range of subjects Applicants should write 
to the Administration Manager The British 
|} Oxygen Company Ltd.. Scientific Division 
| Park Road, London, S.W 19 
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MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 
App ton > invi for ntific Research 
nips 32 £1,640 


25 to 
1 the follow 


Herbarium 
watory 


4 W 
SW 


OF MALTA 


ROYAL UNIVERSITY 
A S ar ted r the Chair f Pt 


THE AGRICULTURAL RESEARCH COUN 


try 


NATURE 


UNIVERSITY OF READING 
CHIEF TECHNICIAN (GRADE 1) 


i 
he Departm 
App an 


1 department, 


PILUS 
LECTURESHIP 
LECTURESH 

App! Hons are nv 


Lectur Botany 


UNIVERSITY COLLEGI 
GHANA 


Ot 


PANCREATIC 
DESOXYRIBONUCLEASE 


(Crystalline) 
From beef pancreas 
by the method 
of Kunitz 


RESEARCH 


PEROXIDASE 
(Horseradish) 


In four grades 


from 


Worthington enzymes world-wide ‘acceptance 
‘mercial preparations of crystalline and purified enzymes available. 


‘The new Worthington Manval AN contains a complete listing with 


tive material, specifications and 


OR 
IP IN 


ted 


| fied persons for the pos 


chi 


BASU TOLAND 


NIVERSITY 


COLLEGE 
ASSISTANI 
BOT ANY 


NG FEMALI 


ne ut vitam 


GRAD 


APA 


experier 


GLUCURONIDASE 


(Derived 
from 


liver) 


MALI 


WORTHINGTON BIOCHEMICAL CORPORATION 


FREEHOLD 19, 


NEW JERSEY 


re bys 


sh Drug H 


bibliography. Write for your copy today. oe 


Alt 
the 


uses 


| 
I Applica are in st of | qua 
(Ser $1.22 Chief Technicia n ef Lect Assistant 
ing range of subjects At the Roya! Bota RY The success! vill be | at this small, but strongly 
Gardens. Kew The stud f living plants in required ake charg icv ping, cK Basutoland offers excep 
associat with the yiection. (2) At stall and services and mally interesting research pport ties 
th ICTICS Lat westolt Rad assist will Vanning nection with | Botanists specializing in systematics and « 
Boece ‘ gy of aquatic animals { plants. (3) At the ‘ yosed new building | This post would be specially suitable for m ee, 
Veter sboratory on who would be willing t Jevot fry r SIX 
Salary scale £895 by £30 to £1,015, and in | s of acaden 
ru s. Qualifications mally first £1,150 per annum jot Africans, and who is secking 4 ppertunity 
ss honours deer eviden< = Fur var from. the Assistant for g ul re inch App iment tenat trom 
standard ability im research and at ast tw Bursar, The University, Reading February 1, Salary sca for Lecturer 
4 years Senior wships) j to £1,550 for Assistant Lecturer $720 by £40 
FSS1I » £960 Status and initia ary a rding 
Write Room 612, Ministry of Agricultur = Pension scheme 
I rics and ter Hous | Family allowance f £100 per annum, pli 
Horseferry Road, London 1, for application Applica Chemists. P and sca 
forn sts or B sists for t Passages arranged lor apt ec, nd childre 
wo posts of Research | Bageage allowan 
ys epartn Th k Further intormation ad ann 
“ He h Phys he returned Jur 1< hrainal ‘ 
Sa requires Registrar, P NIT ¢ gc, R Basutoland 
> ng various fio-tracer | Southern Afr 
anc FSS 1 Passages provided for appointec thod to a variet problems Ghane . 
> 5 eview) by £G SO t :G.1.3 naterial 4 > 
Detailed applica t £G.1800: £G 1850 per aterials is required Postgraduate 
thr as possidl Secretary nt according t ialifications and experien nethods would be valual 
Oversea 29 Woburn Square, Londo W ¢ Passages for app { fan 
1) 2) to the Chief Chemist Bot Martin Limited 
rap t th t with me years’ experience is 
westigate fundament sD t ta Research Laboratories of the Brit ‘Ss 
the range £738 to £1.22 Sup ey in relation to human pany offers good conditions fing a Super 
App t witt \ r annuation Fund with Lif Assurance and Profit 
na “ s. to D t f the Station 4 Child Health (t I ha » Scheme Application with ft ietails 
The Hospital for Sick Children, W.C.1 | Brit HAC/VP. Th 
ig 
es 
a 
Tt 
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BASUTOLAND 
PIUS UNIVERSITY COLLEGE 


RESEARCH CHEMIST LECTURESHIP IN ORGANK HEMISTRY UNIVERSITY OF 

| cul SOUTHAMPTON 

ESSO RESEARCH 

STUDENTSHIPS 


The Esso Petroleum Company 
Limited has endowed postg 


PHOS. FIRTH & JOHN 
BROWN LTD 


ALLOY STEELMAKERS, FORGI 
MASTERS AND HEAVY ENGINEERS 


MATHEMATICIAN 


UNIVERSITY OF ABERDEEN r, provided pr 


sav i ra DEPARTMENT OF RIOLOGICAI indidat present 
MATHEMATICIAN CHEMISTRY i}. 
pplications invited for Research ! , the joint recommendation of repre- 
Southampton the Esso 
: Petroleum Company Ltd. 
wesc | 2. Candidates must hold, or 
expect to hold, a good university 
degree with Chemistry as principal 
subject 
feen aanlaen 3. The remuneration will be 
Dtained £400 per annum, not liable to 
UNIVERSITY COLLEGE OF Income Tax. Students will be per- 
SWANSEA mitted to undertake demonstrating 
ar from su qualified in the Department of Chemistry, 
polica ns made ng to nd Research Pure 
The Personnel and Employment Manage uthen ‘ not exceeding six hours per week, 
THOS. FIRTH & JOHN BROWN LID, ) per annu "ding to qualifications and will be permitted to retain the 
is Works, SHEFFIELD 4 perience enefit 1 
and fees for this work. 
red from th fees will be paid by the Esso 
ton Park Petroleum Company Limited. 
UNIVERSITY OF QUEENSLAND n by whom apr ns (four copies 
2 mu 1 4. The tudentship will be 


app 
LECTURER IN CHEMISTRY r received by May 13. 1961 
Applications are invited for the above-mentioned THE AGRICULTURAL RESEARCH COUN awarded in the first instance for 


r for their Weed Research one year, but will be renewed for 
a second year if the work done by 
the holder is satisfactory. On the 
recommendation of the Professor 
Experimental || of Chemistry, a studentship may 
applics ence set Mags —s be renewed for a third year. The 
retary. Association of | cations nat M two referee peret student will be expected to devote 
Applicat the whole of his time, except for 

a May 31, 1961 teaching authorised under Section 


UNIVERSITY OF SYDNEY GRANTS & SCHOLARSHIPS || >: ' @ course of study approved 


CHAIR OF PHYSICS (ELECTRONIC : by the Professor of Chemistry. 
COMPUTING) BRADFORD INSTITUTE OF 5 Applications should be 
‘hair of Physics 
TECHNOLOGY addressed to the Professor of 
alt te DEPARTMENT OF CHEMICAL riversity 
at TECHNOLOGY Chemistry, the University of 
avit ed City Re Southampton, not later than May 
ser «annum 28. 1961. Candidates should give 
the names of three persons to 
whom reference may be made. 


a wited 


possess a higher de- 


NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY 
ST JOHN STREET, L¢ 
EXCO RESEARCH AN 

tt trar radfor COMPANY RESEARCH 

Bradtord Apphca 

HENRY PATTEN up 

( k to the Govern 


| IMPERIAL COLLEGE OF SCIENCI 
AND TECHNOLOGY 
HEMIST REQUIRED BY PEST CONTROI RESEARCH IN IONIC MELTS 
situated 30 m London for arch stiper hon 
pment work nr h Inse Jal pr mistry or physics are ay ible for next session tudies leading to a postgraduate gr 1 equiva- 
a higher deer nt Each studentship v P irly stipend 
‘ : f R. Ubbelohde. | of £500 
iitie partmen f mical Engineering and App! ns t ! ncluding the 
ement's ~hemica echnol London f refere sh sent the Reader 
«sible 


iT graduates in 


= 
| 
\ 
Mark 
| “ 4 per a 
| Sageae Department, University of South 
Reestrar, Pius College, Roma, Basutoland, | 1. One postgraduate Studentship 
| Southern _Alfr 11 Wil be awarded in each academix 
- 
Pos 
gree, preferably a 
sity hing w fe | 
essentia Salary tA.1.8 
per a Ih su 
tt privileges super xk 
ther particulars an 
from the S 
Lond 
Gordon Square Lond 1G 
= 
ry 
H 
| 
| 
fessorial Super sat Scheme or the New Soutt i ed R ‘ 
State Super at Schen Nader cil Scholarship, value £350 p 
Staff M rs’ H Scheme. in cases approved | t¥o three 
by the | rsity and its Banker married men hemistrvy and chemica es 
iy sisted Dy t purchase a hous Apr ints for t 
Senate res s the right t fill the Chair by rs r ex 
t Further for tion 
i A St t Conditior f App tment and nav he hta 4 fron a 
1 nat ( idat y he obtained from | Institute of Technology tii 
the Secretary ASS f Universities of tt 
| 
: 
Box 
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COLLEGE OF SCIENCE 


AND TECHNOLOGY 
ARCH ON GRAPHITE AND 
CRYSTAL COMPOUNDS 


IMPERIAI 
GOWER 


RES! M 
Tt P 


if 


UNIVERSITY COLLEGE 
STREE 


M 


I 


Wwe 
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LONDON | TRADE ANNOUNCEMENTS 


ALMOST ANY LEARNI 


D AND SCIENTIFIC 
‘ ras / 


p 


BRADFORD INSTITUTE Of 


LECTURES AND COURSES 
ST. MARY'S HOSPITAL MEDICAI 


SCHOO! 
NIVERSITY OF Lé 


NDON 
W 


PADDINGTON 


Degree k B 


COLLEGE OF SCIENCE 
GLASGOW 


THE ROYAI 
AND TECHNOLOGY, 
THE DEPARTMENT OF FOOD 

SCIENCE 


QUALITY CONTROL IN 
THE FOOD INDUSTRY 
X residential cours or OU ALITY 
CONTROL IN THE FOOD INDUSTRY 


be offered by the « tment 
week ymmencing S It 


Indent N 


ISM STR 15 


ISM STR 1S 


ISM STR 15 
166 
during 167 
19¢ 
sc r managers and 
gists, and has th 
of tical quality mtrol 
methods in relation to the 
effective f food processing nis 
Lectures members of the 
departme by a pancl 
the department 
include a con 
zing quality 
the more 
their 
prob 


rinciples 


will 
the 168 
The 

STR 


STR 


161 


ISM 
ISM 


ISM STR 


operat Pla 
will be grven by 
nt’s staff and 
from with« 
subject-matter 
methods 


and 


ISM STR 


it 
will 
{ orga 
some 
techniques employ 
and tutorial work 
be use d to llustr il 


ISM 
ISM 
ISM 


STR 
STR 
STR 


systems 
important 
»*peration 
lems will 


ISM STR 


STR 
STR 


R ISM 


applica 
R ISM 


Department 
College ot 
Horselethill 
ISM 


R STR 


R ISM STR 


BRADFORD INSTITUTE OF 
TECHNOLOGY 
DEPARTMENT OF CHEMICAI 

TECHNOLOGY 
POSTGRADUATE COURSE IN 
POLYMER CHEMISTRY 
i n High Polymer Cher 
e Certifics l 


ISM STR 
ISM STR 
ISM STR 
ISM STR 
ISM STR 
ISM STR 
ISM STR 


HIGH 


ISM STR ‘183 
ISM STR 184 


uced 
rch pr 
ISM STR 185 


nology, Bradtord 


UNIVERSITY OF LONDON 
* Bacterial Photosynthes 
Professor R. Y. St 
on May 4 the t 
ute House 
ticket.—James Hender 


entitled Department 
livere 
at 


ton 8. DC., U.S.A., and 


Specimen copies 
ment 


for the following quipr 
Hindustan Antibiot 


0 
07 


Sposcitications etc. relative to the above can be obtained from the Enginee 
Bromyard Avenue, Acton, London W.3 


of the tender enquiries can be see 
London, under the reference 


te tenders 

the 

ect 

Bree Description of 
Equipment 


Air Heating ft 


ement to Heat 
1800 


of Au 
os Filter Sheet +000 
sheets 
1.500 


Pads 


ilter 


Sintered Meta 
tivated Carbon 
wenerator ings 
st) Platinum doxide 
Steam Vacuum Double 
Drum Dryers 
Aseptic connecting piece of 
Teflon 
Teflon Bellows 
Line Mixer 
Centrifugal Pump, 
Seal-less Construction 
Centrifugal Pump 
Complete with motor 
and coupling 
Aur Operated Vibrators 
34 H.P. 1440 Motor” 
suitable for 440 V., 3 phase 
0 cycles power 
HP. 1440 rpm 
Surntable for 440 V 
cycles power operation 
Flas Lights for use ir 
exp and inflammable 
atmospheres 
Micro Switches 1S amp 
Steam Syphons and cocks 
Freon Leak Detectors 
Strap Wrench 
Vacuum Jet Ejector 
Pumps 
>mperature Recorder 
Controllers Air 
Recorders 
Torque Wrenct 
Motor driven Varidrive 7 
HP for Driving Blender 
Freon 12 Refrigeration 
equipment to cool 4,000 eft 
of Air per minute 


base 


Motor 
3 phase 


osive 


and Flow 


12 Branch, India Store 


rhere is no cost for the tender documents 


Tenders are to be returned to India Supply Mission. 2356 Massachusetts Avenue, N.W. Washing- 
not to this Othce by the due dates specitied 


n at Engineering Branch, India Store Depart 
number $.4117'60 NSC ENG.2? 


All communications regarding advertising 
in NATURE should be addressed to: 
T. G. SCOTT & SON LTD., 
1 Clement's Inn, London, W.C.2 


is the Registered Trade Mark of 


**“GURR’S” GEORGE T. GURR LTD. 


Since 1915 “*GURR'S” brand of MICROSCOPICAL STAINS and 
Reagents has become world-famous 
Wf you want this world-famous brand specify ““GURR’S”’ 
and reiuse any other 
Ask for catalogues 
GEOAGE T. GURR LTD. 
136-138 NEW KINGS ROAD, LONDON, S.W.6 


WS 
| 4 
hemstry phy are at ‘The | Quarterly R w. Journal the Roval Unit 2 
to werk for a higher degre A Research Fel | ns titie urnal of the Royal Sta 
graduate work ns an \ t nst 
DEPARTMENT OF CHEMIC h S MU Se 
TECHNOLOGY 
rt ¢ Methods of = | 
j Cha Analy MICROSCOPE GOO! SECONDHANI 
a ey. New I Street, London, W 
Radiat Phy | MISCELLANEOUS 
These courses will start in October, 1961 
plicants will t widered for war Office 
Ap st be made to the § 
| 
| 
umber Closing Tender 
quired Date Se 
UR 07 
07 | Seitz 
ae! 
grams 
hes 
Further information and forms of 171 07 SE.352 4 
tion may be obtained from the 172 07 
f Food Science. The Rova 
Science and Technology, 1 1 
Road, Glasgow, W.2 173 07 SE-353 " 
SE-355 12 wie 
1s PLR 175 07 356 12 
17. PUR ( SE. 358 is 
A 19. PUR 79 0 SE-360 
stry ‘ 20. PUR 180 07 SE-361 
given fr oO 61, to J 1962. Lectures PUR 182 07 
nd pract work cover advanced polymer chem- 367 
stry and fundamentals polymer chemistr “ig 
Training in research methods is in 07 
Further details and application f 
hr ed from th H f th Der 
3 
Registrar 
4 
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SPECTROPHOTOMETER 
POWER SUPPLY-115D 


Yesigned to replace the use of an accumulator with the Unicam SP500 


Spectrophotometer, the Labgear Power Supply is guaranteed not 


to impair the operation of the Spectrophotometer Particular care 


has been taken to minimise the temperature rise of the sample and 


control components due to the heat dissipation in the series 


regulators. The use of the latest type power transistors together with 


cast alloy heat sinks permit the unit to operate at high ambient tempera 


tures under adverse mains input conditions. First quality components are 


employed throughout making the unit suitable for pan-climatic use. 


Labgear 


CROMWELL ROAD CAMBRIDGE 


LABGEAR LIMITED 


} 
elvi 
be 
; att 
1 


NATURE 


the ONLY 
low impedance 


multi-voltage 
reference source 


simplifies instrument calibration 


Suppl 
BAIRD & TATLOCK (LONDON) LTD 
Chadwell Heath, Essex 
A GALLENKAMP & COLTD 
Technico House, Sun St. London EC2 


W. NICHOLSON 


ed by 


(Scientific Instruments) LTD 
Thornilie bank 
(Glasgow, Scotland. 

TOWERS & COLTD 
Victoria House, Widnes, Lancashire. 


lustrial Estate, 


Price Multi-volt £10. 
Single Cell £4. 


Delivery ex-stock. 


This versatile voltage standard is ideal for use 
wherever an extremely stable DC voltage reference 
source is required —pH testing; bias circuits 

Sy ed, te rrp rature and voltage measurement 
thermistor bridges; control and telemetering systems. 
Rugged non-glass construction withstands brief 
short circuits, severe vibration, physical shock. 
Operates in any position, 

Fully portable In leatherette carry case, 


Low impedance } to ohm per cell. 


Accuracy = }°, of stated open circuit voltage. 
Stability 20°F to +-160°R, 
Long life Guaranteed for 2 years. 

The Mallory Reference Battery is available in 
two sizes—as a multi-volt battery with 8 outputs 
from 0-10-80 volts in 1-35 volt increments, 

or as a single cell 1-35 volt battery. 


within 1° from 


For detailed specifications write for Bulietin 1-209 


MALLORY BATTERIES LTD Rainham Road South Dagenham Essex 
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IN THE FOREFRONT OF RESEARCH 


u to “lift the lid 


erated ¢ 


es 


00 x G (with SS-44 


/ 


Norwatk, Connecticut / 


SERVALL CENTRIFUGES SERVE YOU BEST 


| 
¥ 
| 
we 
Automatic Superspeed Refrigerated Centrifuge 
Fr t ated to the pletely smooth-walled 
} e-chamber vaporator, the RC-2 st is out 
he for st Ret ( t n the Superspeed f c. A era 2 ie 
| ‘ 
t | Braking 7 rat Control, et ire a iut it Hich ee 
‘ i i L-B Act self-balancing dr 
les \ t it research applicat s. SS-34 Rotor 
4 | 
ad Cont S\ which collects sediment in 8, 4 
or tandat t t s. We invite yo” on 
the R¢ e for yourself why it is the Ref: 
tor hers t rements rom — 37 Rotor) 
Write for Bulletur NA-4RC-2 
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magnetic 


stirrer 
mk. Il 


This is a development from the 

original highly successful B.T.L. Hot-Plate 
Magnetic Stirrer, achieving increased 
efficiency at a lower price. 


Surring speed is continuously variable 


from 100-1300 r.p.m. The heat control is 
by means of an energy regulator, and 

gives an even heat distribution over the 
working surface. The cleanly styled 
lightweight metal case has the control panel 
mounted at the front, the overall size 

being 7” x 74” x 6}” high. 

Cat. No. C33/041, price £25-15-0. 


Please send for full information and 
also for the latest details of other 
B.T.L. magnetic stirrers. 


WE ARE EXHIBITING AT “ACHEMA” 


complete 
laboratory 
service 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 


Branches in London, Manchester & Glasgow. Agents throughout the U.K. and all over the World 
TAS BT. 71 


“og 
{ 
y 
| 
. 
iP 
ve 
*| 
i 


clx NATURE April 29, 1961 


SIMPLE 


Whether a simple and dependable 
microscope is required or whether the 
need is for a more versatile instrument, 
having the reliability and ease of 
operation of an elementary stand, 

the new COOKE MIS Series Microscopes 


will match the specification. 


COOKE TROUGHTON and SIMMS LTD. 


YORK ENGLAN D 
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